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(57) i^m 

t*ri7ie7WU9-2 3 0B&&f6feli« CW) t 

7*lTl)IAy!7=7'n-iZy h 3 5 0tS^f. /W ? 
KiZy K350t^fiXtI*ttxe^mt^0. 3 

i»«io. 34<?>^-?j>';. ye^afctfro. 3 2»iio 

. 3 5«?)^-?iP)I5fiS^miliit})Hftt3. ±IE9J:? 
[M^SI] @ 1 
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[ S IS 1 ] 

=7 ^ K i Z y h »ffgSJ t I , X&&m»0. SliA^iO. 8 4 9 ^ -? <?> yg^^i 
[ a at IS 2 ] 

35 1 

mtim }&i^&WL±c¥f^t til \.) jmi^i- y y 1^7. ^ Y . 

SuieSi 1 iSe)ltS« >:>itlS] U T I) ^ 55 2 ^^tS« V > 

iilB«2«E^tS«±lcr#P)rrft73y'Kffl«t£St?r7y5YKUy5X>i> 
«IIE7'7y97t-'Jy77}C(fS«t2li«C?KSJfraTl)lJk.»/JZ'te7^;i'9->; 

flOie e 7 -f - ± icr#55i;r ti T I) 3 mffi>i , 

ffiil2«lSi63i;S4R^fl?iiE35 2iiejtfi«0SlC*«^tl-7l)I5«aVtSJf, 

115 15 tl e m « IS . flET-v y 7 7 h y y 7 Xt^^ftt 3 aiX<i)ll««?>-fip-?i?) V « 19 Se # 

. ili, I e 7 ^ 9 - <9 11 er#s!?r *iT n « IK asttis i ciett<?)5fia*/rviie. 

[ H IS 3 ] 

BUle7'7y:7YK'.Jy:7X»f£S6tIll*<97'^<?ii2tl6ll*^&'ili2l67^;i'^-i^ 

<?) )S ^ * ZTv ill . 
C Si Jl 4 ] 

[ SI iK ffi 5 ] 

«ffi&fe®«aa<5r 7 v 9y h v v 9 7 ©♦la. ii!i<?)fe®*aB©7'7 y t k u y 9 

C SI 51? Jl 6 ] 

jjfi 3ft fi 'tS 

s*tiTi)i*«sia7-f;u9->i. 

ifilfi7'=7y7Yh iJy!7;^t>f^«rill«<?)"?-<?li6ll*ICPE)?^*l73ir';, JieSiiP^tJf 

I) ? *«»7 -f 4. 9 - V , 
filer^y^Yh 'Jy!77WfSSt2Ii«<?>?-tSeffl«IC»SKraT?!('K tfeMfftff 

«[iE7'7y?YK Uy!7Xtlf£«tlll«97-^tieii«ICf^E)f^*L-7?ir«K 

7 ^ ;i/ ^' - V . 

t a )8 ^ ^ 'tv ^ 1 ffl fe 7 -f ;i/ 9 - ^ >Tv« . 
[ Si 5)? JS 7 ] 

ffiil^*»^7^;^^'->:«il^^l?lsmffi<^)^Icr^sJi'r^^Tt)I^-A-=l-^«t^'ics 

t-. Si5KJa8C8E«!<?))fiS*3'vlllffie7^^1/9-*>T«. 
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[ a 51? JS 9 3 

% 1 mmi^w. V . 

m tzn m h y y y X 9 t m ^ -z iff ') , pffsiiJ!S-?3iHt^r55air^iTiii^iiis^« 
^^i^£i^mm±crf^til'zfl miinmhyyyx^Ymi&tti-zDjmii^mm^i, 
iiie«iiBi«ii«v»^iqiu7i)?»2ieittii«v. 

ffliS e 7 ^ ^ - ± CP0?r ii T U I S2|i«fii ^ . 10 
TllZm^««fJ«iie£ieil«Y*ifi&tHfi:iSlCi:ii-?-ilTl)I. JfiSiimill. 

c a « js 1 0 ] 

[ SI 3f JB 1 1 ] 

«^i5iicttise. ^e. lie. j*fe. tie. m&<omiii»jn^G)mtommttiifi'), - 

li « t + ;tv c >if ft iSI :S fi] c# e & e il«if*'^>SiqitlJ;7iuffiSr *i T 11 I s 

lulB«:S|fillCflulEli««lC?SU7*'«fffitr4lT3ir';. l»lEB«IC*l«^*Jfe.tt^r-|» 

^^t Gilt 3 ir- S ilS >: . 

iiie5ij:SiS]icSuie^7--K]||,^iie«5^tUTBesrtiT3y';. B«*;fettT---5'M'^tfeit 

U.B(i8Bli«?'JC>^UT«-'«fEtraTHlT*-*ttV. 

fiJ?Le*?y:5lQ)C)EilBB3llC*'«?Ps!frn735r'KB(liBi7'~KttC)l«r+lTU3y-K« 

s:iiicBi»t?-^<?)ii««ic3viiTiBi-ii«?yicfl[ffir*i.^feii«;5&ffieii3Rti' 

it\>:UT*^^JSI:5fillC#eJSl&flieB«Z;fS-'^>ilR)t2J;?CieirftJ£.fi«!t--:><4)ll 
ti 7 1% . 

«ii2ii«li«i^47:SiqiJSi&f5'j:S[Dicre3:icE?urti. -o©B3lifS«5'Jliffl:7lPl-ii«5'J 
icffil t I e B«;si&f t] e B«<9fltit^X5:ic$t> ^ TiEffi t tL ? . asKHi 1 cie 

«! 9 )S S m H S . 

[ n 1 8 ] 

ffi[|E--5©B*liJSlCEairil2SeB«j^6ft)eB«tt--5<9B«47C»itT-o©S 
[ iS Jl 1 4 ] 

SQi2wea«ii&feieH«tt[Bi-9'Jcffl:ira. a^j^fi^iqi^Tffcffist^iiHftjf^ 

[ Si Jl 1 5 ] 

5:nc»«-r2--:><9(i*ffn:?riiTffii^tLfeieB«JS.C'feieB«ttJtv^UT>^i 

tt55iPic*ejsi2*aeB«»f*'«7>jfi)t?<fc'?cEit<i^ts«!t--5©B«««vn'? 
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filBIi*^iM»ffi':)5lpl>5J'5iJ:6lPllcm)5;CE9'Jfll, - -:> coml^'^mfiMVL-S-R & & Z/^ 
[ SI ;it; IS 1 6 1 

[Sl5K« 17] 

[ fg 9 SB « sSl Q» ] 
[ 0 0 0 1 ] 

[f!W9litlJ5li5«-if] 
[ 0 0 0 2 ] 

C<4)J;7ft)SS«millttll««ffl>:* (R) . Ji (G) . f (B) 0fe7-f;i/9-t^J^ 
[ 0 0 0 3 ] 

bni . # (R) . ii (G) . R (B) (?)Heil«CS^UT-o<?)»^yht*a-vt2«t 
*<9)S^R/Tvlll-?tt*XJ)*t^1&Tt3Vll?3aPff2^if)I. ^ftftfiai::. 115 (R) . 3i (G 
) , S ( B) ^*i-r*L<?)®«c tt e yAJl^-PhJt^, c <5 J; ■? sfi 7 4 ^ - tt 

-15. ^ti^iiQmn^cM (R) . m (G) > s (B) 0&7-f;i.^-t^«iuE?yuT 

5"JSiffl7E5"Jt2ZK7'r7'a, ?iJJ3l5fff^|fillCt (R) . Ji (G) . 1 (B) <9^7- 

«-?Eisu, Ji5 (R) . iii (G) . I (B) <?)*7-7-f;i/^'-tm)XicK5yt3T';i.9 

W^Y»9>1 . Th*} S © J*^ CttIS (R) , S (G) . ^ (B) (i)^7 A )\,^ - t St' 
[ 0 0 0 4 ] 

" C loLi ^'VoyoLnte LoLto^ottor ies" ■JttllfiltSn^t?^ 

"Tke PenTlle Mo.trix'^^colo)- Pixel ou^ro-n^-e 

^^S^feiiril. St) ICHS 3 K l§lt>mSl5|?SC J; o TlE»7tl I . C © J; 7 ^ > 
^'>('^l.Yh'Jy7X(l#«3tt?yfflt*ilS8VGA (Super Video Gi-cP 
kicS Ar/-a.y)«i<?)^/Tviligt?yfflUTUXGA (Ultra. EXtenoLe 

<L GroLpkics Ar roLX ) «©»«fit?iiBt7 c ^t*'-?? ? . t mc, is« 
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C 0 0 0 5 ] 

f6(i*t-o<?)ffi«i-?ji<suTi§»ti<?>-?ii*it^tt9^«-«^fgstz«y9r.a!iiSi 

[ 0 0 0 6 ] 

CfeqHtffftj* u J: 7 ^ r 3 isli] 

[ 0 0 0 7 ] 

[aHtfP/'^ti^WQ^s] 

f ? . 

f33tttxe^«2^0. 342^^0. 31©^-?^ 'J, yg^lR^fO. 35»iiO. 82 

0^7ah ^ jssiiai^ii tmsrr 2 . e)&B«>:tt. & e z ^ 9 k ^ a t ppk t j 

lCV<?)«l)B*«UttjS«*t?. 
[ 0 0 0 8 ] 

ijfistsj/-. f[ie7'=7yi77K';yj7zxr£»r I aisiB«0 T <?> - fiPB«tt8u 
. t e 7 < ;u 5' -<?> u r ft t psE u T I) « u c V c j; o T«i IB t) e ffl« t«B)ft 3 

o 

[ 0 0 0 9 ] 

fluiey-^y 7? h y y c?xi^^«r3B*t!)7-«r«SBe)6ii*>:fiieie7 .< )v ^ 

-QiP)3«eil«<<>iISttIilE#fe7 ;i.5'-2^if^E)i'rftTU3#eB«*;fettB5IElie 

7.f;i.^-9<f)?iieoi*<?)7-';-<?>urft»j;';t/j\ri)c^2^if)V, soieteBJiivii 
iet)eB3i;t^tt^ii«ttSiiEisteB«^)£.»H(iiEiieaiiiQiiftviiMffic(Bibic9 7 
c V t. ^ I . 

fil2tieB«SH<?)7'7y7YK'>ly;7Zti>'Htt<ft<?>eB«aii<?)r7y!7Thyy5X 
[0010] 

)ietts«v, fiiEiffiitts«±cr#0:r ftT*B*t^s 1 1 7-7 y !7 T K y 7 7 

V« lOlEr^y 77 I- y 7Xi^S«tIB«©7i?<4)l5^eB«ICJf^S5?rft-7#feSSfft 
S^? U 1 7-f;i.^-V. SjlB7'7y7YK yy7Xi^S»t3B*(?)T^<?>iSfe 

B*ICff?SJff ft■^^SeW^P^tS^■?ll 7 *«Btt7 ^^l/^-"^. ffiiiB7"7y7Yh'Jy9X 

^»^£lir7B5!?(57•^•®ifeB5!lc^^s?t^LTfeBs^^ts^-?t)7*^»^2!l7^;^9-•ir 
7.f;i.^->:. BuiB*tis%7^;i.^-±n:r#E)?rftTt)?»2|s^ffitst>)S^*/T^llSffl 
[001 1 ] 
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UTl)?»2««S«V^«ilE»2«!ltS«±ICJf?>»Kt*l.TB«t£Stl7'7y7Th 

'jy5x, mar y y Y h u V xif^i^t J mtiicMtzt ii-z [\ J n . m^z^'S&y 
ttS(<9Bi«<?)7-^<?)-8PicttffliE#. li, 7 -f ;u ^ -©urn, t e r#5E u T u « I) c 

■iilCJ;o-7ti6E«tS5)E'L. filE«affi«I51i^§5{tibTl)3Wf£m«ta!il56eil«>: 
[0012] 

tfe, TfcfgaHic J; 7 <7 ^ (S] ICtt # « il . ii^ . « fe <i) B « t^mS 

. flb<9-o<9 5iJ:)5filC«IIE«eJSi2'£lfel*»f55S.CE?y^nT3TfU, SUICBIfttlZ. 

CCi)i^, j|7^|p]CSil2ffl«<flC5jtUT=&^ElttlTaV'K «IlEli«lC3&S^^*feB:^r 
-h-li^t^njit^^r-HR^^f^EKtliTJir'K 5U:^lRllcaf[l£ir-t-«'iJ««3^llOTE 

Witil-Zfi'). Il«*fettT'--?^S^te)ib> filEil«5'JlC?!tLTS'^ieffi7tLTn^ 
7*- Mt^fr^S^rftT U I . *;fe.> ^7JS6'5y:6lp]ICBulEll*IC=&'^^lBT'- ■J'-li^t^fe^ 

[001 3 ] 

cc?. s.iicK«ri-'5<!)ii«fi-?iPi-B*5'Jicffiffi^4t*.^6ii*/^z>ti6ii*t 
?'jm'itt-?[n!-B«?yciStsr*ifeffeii3SiJ6ftieB«9fflitff5^s:i::$t)oTES?-a 

? © » * U I) . 

C<?)i^, lilE-T ©B^mflScEim. I feB«i5.&feifeB«tt-o<?)B«fflCi^itT 
[0014] 

t^. S:illCS!IHItI-o<?)B*ffCiAitTttStafe«eB«^C'fifeB«t1')tVlC?4 
l!fil5B«m«»'fi^|ql/!i6'W^l6llC«S»;iCE?'J?tl. - o ©B^mtttrStt-f 
CQit, Sj|Blfe@?!i;i&ffeeB«tt-o<9®*ffIC2:MtT=&'<fmjatf9iJ^(PlV:^«Cffi 

[0015] 

[fgaBQSSS^Pig] 
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ias±ic^«?5JS>sc/<'mjstBflfiticiiiit2;fe.(y). mt WiX[, 1 mi. mm^±Wi 
m\3-zm^^mi^rc^\,)-7t3im\3 mmn^tH^i ^. m. mai. ^5«v«9fin^8-jf<ih<9 

ICR. f ^ICfl!J<?)ai«-*lf«UC V tS"*!- 2 . 
[0016] 

J-XT. EilIt#»vUT*lgqH<?)IIS6«IICJ;25Sai^3'vllffi<9«JtC^t)TSieHt?. 

*few5>»im6«'jn:j:i)SsiirviiffittTaj|im«. c*iv>itiqiLTi)2±ap^/Tv«, lo 
Ta5*/tv«>:±ap«m«Q^ic3iL«r*iT?jf'Km5e^iqicffiifijrtiTi)Z)fiii«-^ts 

e^)Sai3. ±8P-T8Pffi*«22« 1 2. ±ap-TS3^i««23« 1 3. )kZ//Kv 9 y 
[0017] 

I) inm h y X 9 T F T . h y y 9 t f t ^mmt ti-z , ito^iz 

0 «y ©aaH«««i»H » li « o T II I II ««ffi 1 9 0t§t'. 

TfiPSlSl 1 0<9TiICttTfiPII«^Sl 3-i;TaHS3t«1 2tfrW«?-*lTn3. CC"?. 20 

Tai?i«®i 3tt-Mitt?i«7 A ;i//*t^tt-ii!itt?i«7 ^ ;i/At«fflt-3c 

B» c J: -5 T tt«l» U 7 t J: 11 . 
[0018] 

Ta5fi*« 1 2£?)TlCttAyC77'ff-iZyh-350»faeSrtLTU3. Ay^^-TKO. 
Zy h 3 5 0l*/^i8ffitt«ffltl*3i3 5 1 /?l6f«*«3 5 2 tlT U 3 . 

C<5i*, 3tai3 5 1 t^fgflXt 33tB:efta±XM«7. 0. 3lt^<5 0. 8 4 ©ia<5fllt 

*U. y^«:?0. 3 2*^^0. 3 5 <9^QMt*t I*-?3^ Z . C <?) J: ? 5S 3t )S ^ ^ 

l«iar itftiarj: u . so 
[001 9 ] 

E5tt^fg?B<?)|lite«|-?fflU>J*V2AyC7=7'f h <0ft%7.\0 K^Ut«t«9^tl>:Jt«U 

7y7 ^fgera?^ ll ^ HJAv ^^'f l-tt«£*©Ay!77'f l-Cik-?. 

TlSfi440~470nm<i)Ife3t^ffa^b^^l,fe^t^^';^:« ifi^e 20~650nm<?)^ 

lue l.09"*fe»''tlue l.lB'Vtl. 
[ 0 0 2 0 ] 

±a3*Fv«tttrv7«y<?)3aB«ffiiit?»HzA'i«?±ffS*a2io, ^<?)T®ic?^5rtn 

7l|-7Yf-';y5Xff^-?il«t£St37'7y7YI-'>ly5Z220. r^y^YI^'Jy 40 

0 7. z 1 a ■»%tktj mn^Qm^t xi-i i) J s iie<?)e7-f;u^' - (28or. 2 

3 OG. 2 3 0 B) JkZJf I TO**.!* I ZOSy<9«BB««miB5S»>555oTl)3S2|*m 

ffi 2 7 0 i^ff^fix: r ti T I) 1 . 

7'7yC7TI>'Jy7Z2202^£St3ll«Ctt#. Ji. ilfe7^;i.^ - (23 
OR. 2S0G. 280B)»>Rftfl3lC?F?53fraTU?i!^.ffl«'f'CttJ*.Ji. te7-f 
;U 9 - ( 2 3 0 R > 2 3 0 G. 2 3 0 B ) © l) r t t U T u' « 11 t © »f ^ ft t 3 . 

c©ii«i3:fejfeB« (w) Ay77'^^2^fglxr^^t<^)4T<4)]j)?«'tl^^^y|E0 

[ 0 0 2 1 ] 

*e7//l/^-(280R. 280G, 280B) tfmn rtlTUl»,IS.f 50 
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fe[i5S"i:fie(i«<i)SJttiBi-"?^'''« ^« ii;i&ftieii«»fii««iC)BoTiia)?!fiSi7 
s««)icEi7ftT 11 ? . c<5#. f feii«^&eii«<?)iiattteB«*?'i^eii«<i>ii 

latfttttii*. ^sell?R'^>Sfellt-o<4>IlS'i:li>:^vlol-7i?)I. 

C 0 0 2 2 ] 

±a5S«2i O0±iictt±ap?i««23v±ms*«22tfftt«t«.7iii. cc-?. 

±a5«i««23Vb-7l3:-iStt?i«7-r;U/:.^-«tltt«l«7-f;b/^tffiUlC>:Z^7?=. 
^ IC J; o 7 tt%IBS U T e J: ti . 

TS^siflOffiits (Ta5S3fe«: 1 2) taiat?3fe«t" 1" -iit?. is^. mikz^'M&a) 

3^<?)ffl*-?KvKt*5'vt3^^ICI*^ &ll«<?)lHa<?)1/3-?if)";. *7-7-f;U5' 
-ICJ:oT«)fl*«f1/37<?)Z<5-?. - -35)h"yf-Q)±ftSJi¥l3: [1/3X1/3 ( 
R)] + C1/8X1/8 (G)] + [1/3X1/3 (B)]=1/3 = 38. 8%^ 

[ 0 0 2 3 ] 

U»L. *5eW<?)?IJSfi'J'?t**Ii«<9iiat»^KyK-o<i)ia<91/47<?)';, tieii* 
±-l*Sia*l* [1/4X1/8 (R) ] + [1/4X1/3 (G) 3 + [1/4X1/3 

(B) ] + [1/4x1 (w) 3 = i/ 2 = 5o%v«i. (0 j^y c^ft^(onnm\c 
ieii?R'i;tifeii*'i)iiietiitei)3S^as£B*<fe'^/j\t< 1 1 -o y \2 .k r> i 

ci)1^3 0%1gS(i)lS;eit-?t-oQ)ii3!5-i;UTt^«S5^t%t?t^. t Sfetti^ 
[0024] 

?tP<9fl'Jt«2J^&faS3l5i6fl'J-?SiWt3. 
[ 0 0 2 5 ] 

E13tt*^B3<9552IIBS^5'JCJ;I)®S3!?/T^^lci)fe7-f;i'^'-©SeS0"?S)^. 
2^73?y©li3SYf-'Jy^^t^-^<9h"yf-tPS)it?J;"?CUx 5l-ffCtt<k. S 
fell* t)l|l»!Cffil U , «-<7lCI*3i, 6. JfeeB«tlII3:iCEiS t I . 
l2l4tt*5gBH<?)»8llllgffi)C^I)fiS«3'v^iB<967-(;i'9-<9EiS07if>?. 

[ 0 0 2 6 ] 

^z%v&m\s.'n^m%<!)^ xtf^xtix> feieii«©-9-'f7ri^iBi'>rtifec^tP»i)T 
±iiii)*.4;)c. iiia«ffl!<?)B«cft^-?i / 3mg«it-?iP)^Tt + «-««fi«Etfg»t3 
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[ 0 0 2 7 ] 

J. (BM) <?)tiz^«!<?>a5*cit-^T«sgr a*.}fet^5ii9-?i?> 2 . utLtttjen^ce 7 ^ 

• 7 > ) t jS ? k.H)-7'9) 1 . 

iJ».±7B:&6B«<2)C;U=t'ry7-tHft<9il«>:*2^J)Ifed;)ICil;*.atC<fe? isifflait 10 

ii?s>;iQi-ic-r3^5*t «m r 3 . 

C 0 0 2 8 ] 

S55fl2i6^JlCJ:?e7^;i.9-3ftm«ttSBSSiffi«S®2l 0>;« ieSlS«2l 0?)TII 
Cr#S)?r tlT l)l7'7y7TK'Jy77220>:.7'7y7?f-'Jy:7X220t^^St 

^ll«c•>:lc3K^^rfl.Tn2l^. •teaia?)a?Be7-<>i.^- (23 0R, 23 

OG. 2 SOB. 230W)>:.Ctme7^;i.^'-(230R. 230G. 230B. 
230W) <9TlCff05rttlTU?<f-A-D-KK25O^. 4 - JK - Zi - i- B Z 5 0 
©TlllCPP!??-a-7UZSJpmffi2 7 0 V ft-Z 11 Z . 20 

C 0 0 2 9 ] 

COi;7.«»55IJ6^JCJ:l67^;i.^'-«3'vtt<5i»«l*. tieil*C^e«ifl7-<;U5' 

- (2 SOW) tr#S)?bT^<C>:iCJ;'>iS^«95g4tl(*±U;tCV-?iP)I. ±&mm7 
<h^- (2 3 0W) VLTttjmBS*«fi»KtfilfflU. &«t5$^DU«ll^3tS'Jt«ffl 
f^<?)t^»*Ul). #67 ^;i.^-2 3 GRC»#eM!PiX^S**l-ZU?*^iBJ7 ^ 
-t. Se7^^^-280 GCttSeBS5Pft^SttlTl)I*«ltt;7^;i.^'-t. 1167 

< )i ^ - z 3 0 Bct*^ewn*frS*tiTiiz*eei»7 < ;u^-t«fflti. ;^-A-□ 
-h{g2 5o<i)«HvuTtt, &eii«<{)±eaia7<;p^' - (2 sow) vibi-?»k-? 

[ 0 0 3 0 ] 30 

Z: <?> J:J JC^&mmy A )l 9 - (230W) t?yfflb-?Stfg*tRS±ttlW. 56^?^^ 
^S<4)t!;i.=^-r.y7't*^-ICPSKt3C>:*fr-?9=?<?)-?tieil«<9llfe^bSa^®tBP«' 

01Ott)SS^mill«j>-G;i'1*1'y7'IC<fcIB§i^^7'77-?$)I. 

01 0© "On" tt. HHimffi V^aiffiV ©^IC^SX^^Pior ? i«^<?)J®^f*S (B 

loL&k»^W)i i-teiC«K»r*l,I«^<?)lS«i*S) . "Off" t*B*mfiEVttji^ 

cr>m\cip)iit ii-z u )z.mE.»u^t tizmm<(>B^i^m (wk t tet^ij b i olck 

C4e«r ti 3 8»^c90S^ra) , "On + Of f" 13: "On" Y "Off" ©J6^ft^<5 
ftH-f^2. 01 OICmrft.TU?<fe"?IC. J&S^Stt-d^b^-ryT-tlfJiiOtZCVlCJ: 40 
oTU«UCM'> (iS^aSt^Ji < « ? ) UT. J4 + 7-d;i.=P-r y7*»f» 3 . 7 U m "? i?) 

? i*c«/J\fllt /TV U . 3. 7 u m t T c ;b =r -r y 7-Z^:*: ?= < « tiram&f JiiD t 7 . U 

*.tfroT. •G;i/=\*-l'y7't3. 7umSSlCi5£t?0tffft*Ul). b»U. fieH^IC 
e7-(;U5'-»fftl)»dCttC;U=*'-iry7-t>^ift<?)ll*ICJt^T1. 5~1. 6um«SX 

[ 0 0 31] 

0 8tt*%5Bt<)556IIS^^5'JlCJ;Z)S^^/Tv^lffle7-f;i.^'-^>Tvt&«i)8frl0-?J)?. 

crifed;)ICJfl);?f-A-D-hil250t«ffitI. 67^;!.^ - (230R, 280 

G, 280B)ta7Jf-A-D-KK250t + «>Cff<}KS)mc^lCJ;';tieB« 50 



(10) 
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t 0 0 3 2 ] 

c<9j:?icr*iB:. 9i5nnmcit'\-!±&m^7 ■< 119 - czsow) -imnetix^ 

!g7llligfi'J7f3:67^Jl'5'-«m«<?)tieB*<i)SMt^<l>**SllT. 

S!7551i6-0'JCJ;?)Saii3'v^iglC^llTr>JCAft«ICs!iaBtI. 
[ 0 0 3 3 ] 

tr. e7-f;u^'-*>Tv«tt*"7X55y(i)SBB««g!g«5Ht^'4«?±a5S«2io>:« ^ 

©TlilC5f?S)?rtl-7ll-?TKUy^77r#?ffl«t£at?7'7y7TI-yyC7X220V 

. rTy^YK'jy^xezot^f^s-rzii^cPflr^ftTi)?*. *fe<?)e7^;i 

^-(230R. 280G> 230B)>J.e7^;H'-(230R, 230G. 280 
B) ta.,-? 1)1^- A -□-KK 250>:« IT0*fettIZ0«y<5aW«««^»S 
t^i^^S-^TJy'K «)fflfiP27 1t*t?S21imffi270 tlTU 1 . 

[ 0 0 3 4 ] 

r^y^Th'Jy^ZZZO i^£«t ?il«IC(3:IR. ^ & 7 i li^ 9 - (23 
0R> 230G> 230B)tffSa«)ICP5^titTl)Ii^>H«'}=ICtt^.li.tfe7-( 
;U 5' - ( 2 3 0 R . 2 3 0 G, 2 3 0 B ) © I) r tl t 1 U T I) ft U t (i) 2^ 4 t I . 
C<9ll«tttl£ll* (W) Ay5 7'fhi^5S»t?*<9^T<5S)J*taV>Cy|5| 

^ic«iiru*:';ffljartt7. tien* (w) cttfe7-(^^-i^ftii*.d^icc©aj*ttia 
§5 t * t . 

h 7 > ^' sm«tt:«r7 x«y <9SBBs«5a«5StA « I TiJSfe 1 i o^, 

±ICPS!erilTl)?»{Sl>7>'>/-79>;.llllK7>VX^'>i»8Sr*l-?UTlT0^I 
Z 0 ^5 y ©SBS* ^«!tJ!) M H « ^ T U 2 1 90>:t§t'. Illh7> 

-VX^'ttS^^ffil 9 0ICtPiI]ril?IHS<i^«StX'fyf>7t3. Il^^ffil 9 0 

Oiinmm } 9 1 t*ti. 

[ 0 0 3 & J 

j; A ft «t) ici* « i^sa^s^i 1 0 icm^t^-zDJtr- hrn^n} zzy. ■t^-Keffii 
23taoTi)i^r-i-jie^isi 4o>;. tr- \'f&i&m\ 4 o ±[::¥f^7 u z n^n 

=y'JD>JBl 54V. #^SV'JD>S1 54±ICiKWrti-7l»Iffi«t<ltftttl1 8 8, 

1 e5v. ffiuittsiisi 68, 1 6 5 ±cm^tii-!i)jy - 7. ma i 7 3 k u - 

>^ffi1 75>:. y-X^ffi1 73VKU->mffi1 75tao-7l)?^^iili1 80>:. 
<*^M1 80flf*tZ8EfttJLl 81tJibTh"U->mai 75VaiSta-7l)3il«« 
:t£1 9 0^iy7»ISK7>5/'X ^ « jfv « # t tl. I . C©!*, 0avU7ttn«l)tlf, 

[ 0 0 3 6 ] 

fiiafflll 8 0 1* tl eil«lcaSt 2 »i tlTiDiff t « t . C<PJ:7IC 

67 -f ;i.^'-S5l*S<?)IH18P>:»lih7>>^X^'S3'v*R<i)£ifil5»f>itl©t3CVlCJ;-5-7feie 

ii«efl!2<?)eii«va>:/cy[Di-5it2;i=*'i'y7-t*t3j;7c«3. 

5t«ffiU75:*Xyf>7I«tfi7. o^'J. y-X«ffi1 7 8>:h"l/->mffi1 7 

5±ic«Rii»i sotissu. «afflii socefttJLi sitr^^Kt^i^, itYX^^aa 
tt«MJLi siai^ic, ¥SjamMttSttJLi 81 V6eii*ts»u*.a5*c, 

«tttifeil«ai«'C#'f*4BtIJ:7ICEiBt3. C0J;7C3feTX l^taeEbTi^^B 
1 8 0±<9^*llltB^ii6'3E«t*l«:, »ttJL 1 ^ »miXt til Bi^-7ti&^m»± 
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eii«fiP«'tKJi)^tihc4)8P^t«)'>i5(?u^cj;'>i&eii«fiP^cajit}^s)?tz. 

C 0 0 8 7 ] 

t^. c ti t M H r ^(WoS^i^iid;) ^^.•7 I) I . ^ © © - o ^ U t $t lu t /J U 7 
j;7icxyf>7rz:Sftt^?y^r*ii. ^^^-^^^^^^^^^(^(s^^sK t6 

«lttH!ftti;jC#T'-'?^glt-0<5S*B8A^->t#yffiU-7Xyf>7tI4tt*T 

Z!7i«-fj>l. ffi^. ir- h E«t A ^ - z > 7 r Z 1 m . ^fSg;/'JD>SJSl6f 

ffiffittssts t A^-z>imi^ciiQi. T'-'? EJit A ^-z>7-r2i*ciiBi. « 

aSt A ^ - Z > m ^IC 1 lal. il«mffit A ^' - Z > 7 t 3 ^ C 1 H ^ . -^SIS©^ 
ItX y f > 7Xfit^«ffi II T . C*lt 5tt3feT Z 7 ia>: I) 72^, 4«:3feTX9I 

|B|i^lCA5'-Z>7tlC>JCJ:';3tYZ:7|Xt1ttM'iU;fee<?)-fi?)I. C<i)i»d. t* 

- •^EiSvt&ttttSMSA 9 - >t^fiH«in:ioi i> ^ii«S)««t* u , ^^^g 5/ '>< □ > s e 20 

C 0 0 3 8 ] 

»'mi?n:j;^T«<^ip]icj;-3T4o9«ac«'it>>ti?. -aiPffii 9 i , 27 i u/xu 

IK.±<?)J:7C\ «S*rvllS<i)12;U=t'fy7-tJg-ICff^P)E'ttl.l*, &eil«<c>fte^b^S 
tRi± U . 5fiS«jrvlll©JB^«St«)8^bt I c >;»f-f 3 . 30 
[ 0 0. 3 9 ] 

S S E«<?) - JUEE C J; 1 a« A ^ - > © MS 1 1%± r I *.4;)C5I 8 71 S« 1 0 H 
^f!BH?)?g8SIS^JlCJ;l)SSRFvlllCttE1 1<5>J;?IC. 'xy ^ ^ )ll h ^) y •? J.¥f 

sfe. iie<?)ii3S (R. B, G) ifm.nt xi-z^ . tn,. t]eii« (w) if 

SeB« (B) Cl»»U-7ffi9"JtaTH?. 

ffSlPllCtt^fe. S. fel, m.^O)m% (R, B. G> R, W, G) t^|ii»!Cie5"J 
^tL7U?. "^UT. -^<5 9'J^Ir!ICI3:S. &eil« (--B^ W. ••) Z^J^SClCSra 

Tjy'K c©^. &e(i«5'j<?)(i5«yictt#eii«;si&fiieii3R (--r, g-o tffS^aicE 4o 
9«icESt^i*.seH« (B) J5c/6eii« (w) 't't'itv^uT. *^ft)ii^iRic*ejs^6f 

Jifell« (R, G) tf^Hn^t1^J\Z^^ttlZ. 
[ 0 0 4 0 ] 

-T<?)ii*45-?. ^e, we, set^iii»;icE5U^ti?»iB*sflt(R. b, 

G) sue. & 6. ili&tfrm)XCE?"jrtl2»2B3S^ffl: (R. W« G) t^J^SlUEl 
rtiT3V'K c<4)B«fin:»ISU;feli«ff7ttJie. fife. #fe;t^m»:cE5'JY*i3Si53 
BfSlfltCG. W. R) V;. Jife. Ife. Dlfet^)ii»JlcE5yr4l,2S54B«aflr(G. B 
. R ) »J5s:cES?-tLT U I . 

C C 7tt8tBH<?>.«l (P^d;) CB« t » 175S«4B«Sffl:iCS«'UT3ieHUTJyiJ3i^, 50 
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C<i)J;"?«5S 1 711!ii4il«lffi:i:^B«^iyTvfC3TfUT--jCj>K y h'm.mt'lk.ih^tQ 
[ 0 0 4 1 3 

C O J; ? U S5 1 ii?>f« Z ii« lii . U T . « 8 ;5l C# SB 4 O « 1 

Ufe»fo-?. Bj»UJ£.-o<i)ll«fi<?)|51-5iJlCffiiE^*l3l6li*&6ffe)eil«t1'AVC 
«te. ilie<?)4o<?)B« (R. G) tt>3ftll^fqllC*-«f*3lPiriJ:7ICKir*l?. 

s!i»ufe-o<i)ii««<9iii-5'Jcfltiraifeii« (B) /iz^tieii* (w) 

t + ^tVlC^e, jie<?)4T<?)I15!? (R« G) »n n fStlo \C €t ^nfoit J J:? ro&S.{j 

- o<?)li«1i«©9"J8yiCtfe;i6ffel6il«<?)ffl:lB8« (±T) ffil^K, - 

-5©Bl!?««9'JlcBEl^n;fe-^4l-Ttl©ll5l?^M"?SeH*t'^6eil*®±ICieffi-?-tl.il 

I*. Bjsib*.B«««9y<?)^tiTaQii«iiiJ!£7tttifeii«t^i6ii«<9±cEir*ii 

a 

C 0 0 4 2 3 

C © J: ? ««3S !C J; o T . *5gBH<i> 55 8 IIS6^5"JC J; I 1 C It ^ f fe > #6^ 

iXiC, «iie<?)B«Eii«JSt*t?*5SqH<i>»8*litB«'JlC<i;?)fiaiiyTvllffi0?lffih7> 

121 2ttC<5J;?SB3SaESt*tZ*^BHc9S58slBgWlCd;2)8S*milt<i)liaf-7 
>VX^3£«<5^tt:«)«B«H:l0-?J)';, @1 31*01 2-fXI I I-XI I I' iSc 
}Sr>-7«)-5Tmb*.5fiSi*miliSffl»lll-7>5/*Z9S«<?)IBrIll0-?J)?. 
[ 0 0 4 3 ] 

01 ZlC/mtJ;?IC, :$:feaB <5 » 8 ^JS^JIC cfc 3 ^ > yi^^it^) B«E5'J t * t ? 

«miiff-?tt. fi^i5ictt*e. *e. »e. *e. tife. »e®B« cr. g. r 

. w, g) afWi»!icE9iJttiTi)3. tz. --5<?)?y:sip]r:B:fe. fieo« (--B. w 
. ••) »fXi:iciseirtiT3v'K c<?)^e. 6eii«?yo>i^«yictt#eii9Sii5fJieB* 

(••R. G--) tJf J^SClEiE t ill II 3 # e > iSeB«5yi^EiSr ft-? I) ? . 

c<?)«. 0 1 z^m\j fe j;?c. je:&fiictt*s^^* h^^teiit jy- > 30 

IS(*fettS:fi'lt^3S) 1 2 1tffB«<?)ff^|SllC^ftY*l<9B«ffIC>^UT-^r^BB!f 
^ft-?3V';. 5'J^lRllCI3:T'-'?#^teilU^r-K)iil1 2l>:3:^tU-?SfflB«tS«t- 
37'-'5'«l1 7 V»y- ht&l 2 1 ^!liE!!trftTffl« (••R> B. G, W, R, B--) n 

rcn^^-z^^Wf^tii-zuJ . cc?, !r-HSi 2 1 >C7"-^«i 7 it^X*t?aJ* 

Ctt^-K^ll 2 1 ^a8fi7ftTUZ^r-h«ffi1 2 3V. T'--?«ll 7 1 )imi&ttl1 
U3y-Z«ffi1 7 3/J&f^r-f-^ffi1 23C>^UTy-xmiS1 7 3>:5itlqHByc}f?PK^ 
*IT I) ? K U - > 1 7 5JS^Z>¥»ttll 54t$t'»ah7>5/*X^tfrr#)5»rtl.TJif 

•^tLYft<i)B«cttSiiK7>v7^tab-7ir-K»i 2ijsiz*T'--5'an 71 )i 

«E«)ICiiJarftTllIB««ffi1 9 0tff}^S5f^ftTll3. 

[ 0 0 4 4 ] 40 
*;)£.. ir-l-iKi 2 1 *^£.ttUtLV 151- S-?5^5J?^ft feJttlSt fflE«IC>jtlSl U T , JtJI 
S!ltP55i:t3St}fS138ffl«m<$A^->1 7 7»fB«lffi1 1 0 ^Bt ti -7 t 

tiT^ ') . mnmn^m^ww K ^ - y ] 7 7i3:y-f-«ii 2i±cr#5)?^ftTJir'j. » 

MJL1 87tau-7ffl««ffi1 90>;3liiiS^tL3. ir-h«1 21-?*i}ISeSffl««» 

1 7 7t>^Pss:r*i7uiap«>o4itt + *«*tJf«itit«tife«;)ic*t»sw88 

mmm.^ A ^ - y 1 7 7»f1KJKtt1,Tl)«l»aJ«>0«J;';/X<?K?Kr*lTl)3. 

[ 0 0 4 5 ] 

7*- ? EilS (t'-'?«I1 7 1 . y-X «tt 17 8. K U - > Wffi 1 75. t" - -5' 16 

mm (Avfj) 1 7 90«») ttK'5>5/'x5';i&f5i-ajii»caarti-zii2. B!fi«a 

1 90JAiJh'U->«ffi1 75JSl6fli«S«8gffl««#A^->1 77CiiJatZfe4»<?> 50 



(18) 
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SMJL1 85 81) ^&f«MJLl 87 (01 ZJkZ/m } 3#9g) tfr^^ffil 8 

0 cWf^t tiT iff , ^tiY+i (o.r - 7 1 cpjsaii 7 ti^yanm^Y (d^i&q^lH) 

[ 0 0 4 6 ] 

1 1 0 ±lCir- HEttZ^PS?^ a-? II I . ir-KE»tt, II « © 55 lql IC ^ *l Yft <?> H fR 

fiC>ilUT-o^o5f0f!?;?-tLTl)?!7--h«ll 21. CtllCM«S^aTl)2l*ll~7>V 

x^oir-h^ffii 2 8 jSi&fJ»i5 1 25©Bfl;-?ih-5T. nftapi 25ttJha5ii»^©a» 
©*.(y)ic«tff«3ir aT 11 3 . 10 

S«l 1 0±Cttir-hBe®;56f:r-|.««Hi 40 iff Ml »! f . S^b^r « (8 c 

NX) «y»<i«3er-Hiiga§ii 4o*(fir-n:iiita^Tiii. 

[ 0 0 4 7 ] 

^r-K«ffii 28<?)ir-t>«a[|li 40±8PiCtt^^aHv'>iD>«y<?)¥»#tm«3¥ 
«tt:Sl 54*frSff?lcr#SJi'rft-??if'), ¥«^J;Sl 54<i)±aJlCrt K**.ttnS 

ffimili^/itSieS. 165}6fr=&-«? Jf^E)?r tlT U 1 . Ctl>:ttll«oT. ¥«<*Sl 54 

I&t/ttt««111 6 3, 1 6 5 JlZ/^- h } 40±ICttT'-'?Ee®i^}^E!ir*LTl)3 

. T'-'J'EiiStt. -5^-KJISl 2 1 >:3:5^Lil«t^St3J;?lC9U^|fi)lCff^s!i:r4t;fe.T'- 20 
^')SI1 7 1 V. T'--5')SI1 7 1 ©diSP-?;?)'). 4&Ktt»MSl 6 3<?)±aP*-?<<)6fTU3 
y-Z«ffil 7 3>:. T'-'^ttl 7 1<P-J«ICJittraTllT^haJ»ti<Pll«'IS^<?)tPiD 
t^it^T'-'^AyKI 7 9>:. y-X^ffi1 7 3V«-Si^tT.TUT^r-hmffi1 23IC 
JiTbTy-X^ffil 7 8<4);&>5f«ymmtt«fttSl 65±»CPS)f?-|lTU3Hl/->«ffi 
1 7 5 ^ t S . 
[ 0 0 4 8 1 

T*- •5' EiS^C^C tl IC a tJft, T I) U 1 5 4 ±83 ICtt^aK 1 ^Oifm^ttlT 

u2. {i^iiiii 80ictth"u->mffii 1 5 Jiz/T - 9 ^(omtjttius^t ix^mm ^ 7 9t 

*'«?BMri»)!tJLl 85, 1 b 9 »rf^7 il-7 ') . tr- h^mm} 40>;ttlCi7--h 
»<?)ffi2^«SRta^liaJ1 25tBMt3»ttJLl82t^Jf^B)?t4lTll3. 80 

«a{S 1 8 0 ±ICttJfMJL 1 85 (*;fett1 81) tfflUTh'l/ - >^ffi 1 7 5 

icitartiTJif ') , ii«ncttsr 3 issmffi 1 9 o ^frj^ssfr u i . ^^mm^ 

80±ICtt»)itJLl 8 2, 1 8 9tfflbTft^i7'-htt©)»a51 Z b JkZAT - 9 taLC!>mSi 
] 1 Ymt&tilT i) 1 }f llfflfiliaPW 9 5. 9 7t^ff^RKrtlTll3. 
[ 0 0 4 9 ] 

UC-?. ii««ffi1 9 0B:E1 2j5lCE1 3lcrvU*.J;TC, •>'-h)Sl 2 1 >;S«-5T 

Jii^s««gt«u, n^nmrnnty^s-b fi^^ctiT- h&tSi} 21. 1 25. 1 23V151 

cQ<fc?ft»^&»^«^:*^f8BB<z)»8^l^g^Jlc<fc?)fi^^F^^l-?tt^^a^QT•--$'y-7 

(«!l;tl*, 7^7 * y 0 *'J«P«S) » iJ.iaift raiR. G. BT*-'5'»'iW (wkite) 40 

« t IE» tt 3 . 
[ 0 0 5 0 ] 

u;fet^oT. »»u^-^<?)ii3R<7-?|il-5Uicffi:srtLlTSfeiiiR (B) ;j&ffi&il« ( 
W) ff-itVlC, j!ii>3»flaciiiS<«JC»SUTBB?t*lfe4o9ike (R) j&z>JieBa« (G 
) t--3(i)ll«««ICSt1+feh'yhtTIB«1**.tt«2, -??ft5'v-r3CVtfr-??'3. 

[ 0 0 5 1 ] 

[^ 1 ] 



(U) 
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R 


B 


G 


G 


W 


R 



[ 0 0 5 2] 



R 


W 


G 


G 


B 


R 



[ 0 0 5 3 1 

Tioi-^yicffiSt^feii?!! (B) &z/ti&mm (w) tS2ptta^u-?-:e<5fiyQ)5'J<9 

[0054] 
[« 8 ] 



R 


B 


G 


W 



[ 0 0 5 5 ] 
[« 4 ] 



R 


W 


G 


B 



[ 0 0 5 6 ] 

i?>2l)tt. ffeO* (B) /SZ/fefelB* (W) t*i|»flttVUT«fi^<?)ffl'J<?)?'J<?)3^!CJSe 
J^&f#eil« (G. R) tBI»ieffiU-7--30h*yhtTlB«5**.B:«e©J;?IC«m 
tic V Z . 

[ 0 0 5 7 ] 

[$ 5 ] 



B 


G 


W 


R 



[ 0 0 5 8 ] 
[$ 6 ] 
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w 


G 


B 


R 



C 0 0 5 ? ] 

01 4tt. C<?)J:?S«ifi.*ii5ft?*f!gBci)SS8^S8fl!lCJ:?5fia*3'vilt<?)il««Jtt 

ffi»rtt3»6<4)ii3R«s«:«t^vU^Eiii-?af)?. 

« (G) ;eit-?«<, ieii« (B) 7-9*7 mWiC^s. til, tisraiii (w) 

. Ufet^-^T. * HHitfiltt^lRll U*.'^ > ^' ^1/ T K 'J y 9 X«ftQ5fiS«milltffi 
[ 0 0 6 0 ] 

Bll5»t^fSQ^(l>«9lltg^lC<^?}SSl^^Tvllj59ll«2eiE^J-?;^7. 
*fS?Hci)» 9 ^Bg^JlC J; I aiS*/mill<?)ll«ICtt0 1 5 IC /Tx 7 ft Til 3 <J; 7 IC. 

^ )\.Y i- V V 9 xm-&-7-mmii snnwiY^-jc . ir^iRictt^e, fe« Me. #6, 20 

66. Jie©B« (R. B. G. R. W. G) » m)!Jltcm¥i t tL H\ Z . ^LT. - -> Q 

¥i 15 iqj c ttse. &eii*(--B. w, -ot^s^sciEsrftTjy';. c^sfe. tieii 
en* (B) ^c/fieii« (w) ti';tvic>itft)iii^iS]ic#e;i6»3ifeB« (r. g) tf^ 

[ 0 0 6 1 ] 

^seii* (B) JSi&ftieffl* (w) tt«-'<?Eiai^<7:5fii >: T^ficj^s^m? hsj^w^ 80 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the liquid crystal display which has the pixel array structure for 
displaying an image with high resolution, and its driving gear in more detail about a 
liquid crystal display. 
[0002] 

[Description of the Prior Art] 

A liquid crystal display is equipment expressing an image by pouring in the hquid crystal 
matter between two substrates which have the electrode which generally generates 
electric field, forming electric field by impressing potential which is mutually different in 
two electrodes, making the array of a liquid crystal molecule change, and adjusting the 
permeability of light by this. 

Such a liquid crystal display has two or more pixels in which the pixel electrode and the 
color filter of red (R), green (G), and blue (B) are formed, by the signal impressed 
through wiring, each pixel drives and a display action is performed. There are a gate line 
(or scan signal Hne) which transmits a scan signal, and the data line (or picture signal 
line) which transmits a picture signal in wiring, the thin film transistor connected with 
one gate line and the one data line is formed in each pixel, and the picture signal 
transmitted to the pixel electrode currently formed in the pixel through this is controlled. 
[0003] 

However, there is demerit in which optical effectiveness falls, in the conventional liquid 
crystal display which displays one dot based on red (R), green (G), and a blue (B) 3 color 
pixel, concrete - red (R) ~ green - (G) and blue (B) - although there is a color filter in 
each pixel, in order for such a color fiher to make about [ of the light impressed ] 1/3 
penetrate, on the whole, optical effectiveness falls. 

On the other hand, the color filter of red (R), green (G), and blue (B) can be variously 
arranged to each pixel, and various colors can be displayed on it. The stripe mold which 
arranges the color filter of the same color per pixel train as the array approach, a train and 
a line writing direction ~ red (R) ~ green ~ a unit pixel is crossed in (G), the mosaicism 
which arranges a blue (B) color filter one by one, and the direction of a train - as — a 
zigzag gestalt — arranging — red (R) — green ~ there are (G), a delta mold which arranges 
a blue (B) color filter one by one. When carrying out image display of the three unit 



pixels which contain the color filter of red (R), green (G), and blue (B) in the case of a 
delta mold by one dot, it has expression capacity advantageous to expressing a round 
shape and the diagonal line by the screen display. 
[0004] 

Moreover, in "ClairVoyante Laboratories", when displaying an image, while it had the 
expression capacity of much more advantageous high resolution, the pixel array structure 
of "The PenTile MatrixTMcolor pixel arrangement" which can minimum-ize design costs 
was proposed. With such pixel array structure of a pen tile matrix, a data signal is 
transmitted with one data drive integrated circuit, and the blue unit pixel which adjoins 
mutually is driven with a mutually different gate drive integrated circuit. If such pen tile 
matrix pixel structure is used, the resolution of UXGA (Ultra Extended Graphics Array) 
class is realizable using the display of SVGA (Super Video Graphics Array) class. 
Furthermore, although the number of the gate drive integrated circuits of a low price 
increases, since the number of expensive data drive integrated circuits can be reduced 
relatively, the production cost of a display is mitigable. 
[0005] 

However, with pen tile matrix pixel structure, since the size of a blue pixel differs firom 
red and the size of a green pixel, modification of the maintenance capacity by the liquid 
crystal charging rate difference etc. is required, and since two blue pixels are connected 
and driven with one wiring, the trouble of the ununiformity of a pixel property occurring 
occurs. 

Since especially the blue pixel is arranged in the existing stripe format, and the vertical- 
line pattern by the blue pixel is easily checked by looking when resolution is not enough, 
the trouble of worsening whole image quality generates it. 
[0006] 

[Problem(s) to be Solved by the Invention] 

The technical technical problem of this invention is to offer the liquid crystal display 

which has optical high effectiveness. 

[0007] 

[Means for Solving the Problem] 

In order to solve such a technical problem, in this invention, the white pixel other than 
red, green, and a blue 3 color pixel is formed. 

The light which said back light unit emits constitutes the liquid crystal display whose x 
color coordinates are firom 0.34 to 0.31 and whose y color coordinate is from 0.35 to 0.32 
including the back light unit specifically arranged at said one liquid crystal display panel 
[ which has red, green, blue, and a white pixel ], and liquid crystal display panel side. In 
addition, a white pixel does not form white spectrum and means the pixel structure where 
permeability or a reflection factor sets on the specific wavelength of a visible region, and 
does not increase or decrease remarkably. 
[0008] 

The thin film transistor by which said liquid crystal display panel is formed on the 1st 
msulating substrate and said 1st insulating substrate at this time, The pixel electrode 
which is formed on said 1st insulating substrate and connected with said thin film 
transistor. Said 1st insulating substrate, the 2nd insulating substrate which has countered, 
and the black matrix which is formed on said 2nd insulating substrate and defines a pixel. 
The red, the green, and the blue filter which are formed in the pixel which said black 



matrix defines, The reference electrode currently formed on said color filter and the 
liquid crystal with which it fills up between said 1st insulating substrate and said 2nd 
insulating substrate are included. A pixel constitutes said white pixel, when inside [ it is 
two or more pixels which said black matrix defines ] forms neither said red nor green nor 
a blue filter in part. 
[0009] 

Moreover, while it is the pixel which said black matrix defines, the area of said white 
pixel and blue pixel with said blue filter has that it is smaller than either of the green 
pixels with the red pixel in which said red filter is formed, or said green filter, and the 
area which doubled said blue pixel and said white pixel may become the same 
substantially with the area of said red pixel or said green pixel. 

Compared with the width of face of the black matrix of other perimeters of a color pixel, 
large one of the width of face of the black matrix of said perimeter of a white pixel is 
desirable. 
[0010] 

Moreover, an insulating substrate and the black matrix which is formed on said insulating 
substrate and defines each pixel, The organic substance filter which is formed in the red 
pixel of the inside which is the pixel which said black matrix defines, and contains red 
pigments. The organic substance filter which is formed in the green pixel of the inside 
which is the pixel which said black matrix defines, and contains green pigments. The 
organic substance filter which is formed in the blue pixel of the inside which is the pixel 
which said black matrix defines, and contains the blue pigment, The color filter plotting 
board for liquid crystal displays containing the reference electrode currently formed on 
the transparent organic substance filter formed in the white pixel of the inside which is 
the pixel which said black matrix defines, and said organic substance filter is formed. 
[0011] 

At this time, the overcoat film currently formed between said organic substance filters 
and said reference electrodes can be included fiirther, and said transparent organic 
substance filter can consist of same matter as said overcoat film. 
Moreover, the 1st insulating substrate and the thin fihn transistor currently formed on 
said 1st insulating substrate, The protective coat to which the fi-ont face has projected said 
thin film transistor in the predetermined field with the wrap, The pixel electrode which is 
formed on said protective coat and connected with said thin film transistor, The red, the 
green, and the blue filter which are formed in the pixel which the black matrix which is 
formed on said 1st insulating substrate, the 2nd insulating substrate which has countered, 
and said 2nd insulating substrate, and defines a pixel, and said black matrix define, The 
reference electrode currently formed on said color filter and the liquid crystal with which 
it fills up between said 1st insulating substrate and said 2nd insulating substrate are 
included. To the part of the inside which is two or more pixels which said black matrix 
defines, said red. By forming neither green nor a blue filter, a white pixel is constituted 
and the liquid crystal display which arranges the predetermined field which said 
protective coat fi"ont face has projected in said white pixel and the corresponding location 
is constituted. 
[0012] 

At this time, said pixel electrode and said reference electrode can have the incision 
section. 



To a line writing direction, the liquid crystal display by this invention Moreover, red, 
blue, green, red, white, The green pixel is arranged in predetermined order and said red 
and green pixel are arranged by turns in the one direction of a train. Said blue and a white 
pixel are arranged by turns in other one direction of a train, and it has the pixel array 
arranged so that red and a green pixel may counter in the direction of the diagonal line 
respectively focusing on blue and a white pixel in two lines which adjoin mutually. 
At this time, it is respectively arranged to said pixel line at the line writing direction, and 
the gate line which transmits a scan signal or a gate signal to said pixel is formed, and in 
the direction of a train, an insulating crossover is carried out with said gate line, it is 
arranged, an image or a data signal is transmitted, and the data line respectively arranged 
to said pixel train is formed. Moreover, the pixel electrode by which said data signal is 
respectively told to said pixel is formed in the line and the direction of a train. Moreover, 
the thin film transistor containing the drain electrode connected with the gate electrode 
respectively connected with said gate line in the line and the direction of a train at said 
pixel, the source electrode connected with said data line, and said pixel electrode can be 
included. 
[0013] 

When saying that the field arranged so that red and a green pixel may counter in the 
direction of the diagonal line respectively focusing on the blue pixel and white pixel 
which were located in the same pixel train here in two pixel lines which adjoin mutually 
is one pixel field, It is desirable that the location of the blue pixel which said pixel field 
was arranged one by one in the line writing direction and the direction of a train, and was 
located in the same pixel train per one pixel field train, and a white pixel changes by turns, 
and is arranged. 

The shape of one rhombus can be formed at this time, a blue pixel and white pixel them 
on two pixel lines. [ which are arranged to said one pixel field ] In this case, it is located 
in the same train and top-most vertices consist of the shape of a triangle located in a line 
writing direction and parallel, said blue pixel and a white pixel are arranged so that the 
base of three square shapes each may correspond, and on the whole, they can form the 
shape of a rhombus. 
[0014] 

Moreover, when saying that the field arranged so that red and a green pixel may counter 
in the direction of the diagonal line respectively focusing on the blue pixel and white 
pixel which were applied and located in two pixel lines which adjoin mutually is one 
pixel field, said pixel field is arranged one by one in a line writing direction and the 
direction of a train, and per one pixel field line, the location of blue and a white pixel 
changes by tums, and is arranged. 

At this time, it applies to two pixel lines and top-most vertices consist of the direction of 
a train, and the shape of a triangle which are located in parallel respectively, said blue 
pixel and a white pixel are arranged so that the base of three square shapes each may 
correspond, and on the whole, they can form the shape of a rhombus. 
[0015] 

[Embodiment of the Invention] 

It is explained to a detail that those who have the usual knowledge in the technical field 
to which this invention belongs about the example of this invention by considering the 
attached drawing as reference can carry out easily. However, this invention is not limited 



to the example which can realize with the gestalt which is various and is different from 
each other, and is explained here. 

Thickness was expanded and shown in order to express various layers and fields clearly 
on a drawing. About the similar part, the same drawing sign was attached through the 
whole specification, part the "top" of others [ parts /, such as a layer, film, a field, and a 
plate, ] - the time of supposing that it is ~ right above [ of the part of others / this / "right 
above" ] ~ also when there are other parts not only in a certain case but in its middle, it 
contains, right above [ of the part of others / part / a certain / on the contrary / "right 
above" ] - when it is, it means m the middle that other parts caimot be found. 
[0016] 

Hereafter, with reference to a drawing, the structure of the liquid crystal display by the 
example of this invention is explained. 

Drawing 1 is the sectional view of the liquid crystal display by the 1st example of this 
invention, and drawing 2 thru/or drawing 4 are the color filter plot plans of the liquid 
crystal display by the 1st thru/or the 3rd example of this invention. 
It fills up with the liquid crystal display by the 1st example of this invention between the 
lower plotting board, this and the up plotting board which has countered, the lower 
plotting board, and the up plotting board, and it consists of the liquid crystal layer 3 
containing the liquid crystal molecule by which orientation is carried out in the 
predetermined direction, the upper part and lower polarizing plates 22 and 12, the upper 
part and lower compensating plates 23 and 13, a back light unit 350, etc. Although a 
liquid crystal molecule changes orientation by electric-field impression, the amount of 
transparency of light changes with extent which changes orientation. 
[0017] 

The lower plotting board is connected with the lower substrate 110 which consists of 
transparent insulating materials, such as glass, thin film transistor TFT currently formed 
on it, and a thin film transistor TFT, and contains the pixel electrode 190 which consists 
of transparent conductive material, such as ITO and IZO. At this time, a thin film 
transistor TFT switches the picture signal electrical potential difference impressed to the 
pixel electrode 190. 

The inferior surface of tongue of the lower substrate 1 10 adheres to the lower 
compensating plate 13 and the lower polarizing plate 12. Here, the lower compensating 
plate 13 may be omitted, if an optically biaxial compensation film or an optically uniaxial 
compensation film can be used and it depends by the way. 
[0018] 

The back light unit 350 is arranged imder the lower polarizing plate 12. The back light 
unit 350 consists of the light soxu-ces 351, light guide plates 352, etc. which use a cold 
cathode tube. At this time, the light which the light source 351 emits is a color coordinate 
top x-coordinate, and is a light which has a value between 0.3 1 and 0.34 and has a value 
between 0.32 and 0.35 by the y-coordinate. Such a light is a back light for liquid crystal 
displays, and many blue components are contained compared with the light which the 
light source generally used emits. What is necessary is just to carry out the increment in a 
constant rate of the blue photogene which the light source 351 contains, in order to 
acquire such the light source. 
[0019] 

Drawing 5 is a graph [ conventional it / emission spectrum / of the back light used in the 



example of this invention ]. 

Red light with a wavelength of 620-650nm was weakened instead of blue glow with a 
wavelength of 440-470nm being strengthened compared with the back Ught of the former 
[ back light / which is used by this invention ] so that a graph might show. Here, "blue 1 " 
and strengthened blue glow are set to "blue 1 .09" or "blue 1.18" for the conventional blue 
glow. 
[0020] 

The reference electrode 270 which consists of transparent conductive material, such as 
the red and the green and blue color filter (230R, 230G, 230B) which are formed in the 
pixel which the black matrix 220 which the up plotting board is formed in the up 
substrate 210 which consists of transparent insulating materials, such as glass, and its 
inferior surface of tongue, and defines a pixel by the matrix form, and the black matrix 
220 define, and HO or IZO, is formed. 

Here, although red, green, and a blue filter (230R, 230G, 230B) are repetitively formed in 
the pixel which the black matrix 220 defines, in a pixel, red, green, and the thing that 
forms neither of a blue filter (230R, 230G, 230B) exist. This pixel turns into a white pixel 
(W), intercepts to an EQC most all components of the Ught which a back light emits, or is 
made to pass them. 
[0021] 

The number of red, green, and blue pixels and white pixels with which red, green, and a 
blue filter (230R, 230G, 230B) are formed is the same, and red, green, blue, and a white 
pixel are repetitively arranged on the target one by one along with the pixel line. At this 
time, the area of a blue pixel and a white pixel is small compared with the area of a red 
pixel or a green pixel, and is about 1/2 profile. Therefore, if the area of one white pixel 
and one blue pixel is doubled, it is almost the same as that of the area of a red pixel or 
one green pixel. 

On the other hand, since there is no color filter in a white pixel (W), the eel gap of this 

part becomes large compared with other color pixel parts. 

[0022] 

The top face of tiie up substrate 210 adheres to the up compensating plate 23 and the up 
polarizing plate 22. Here, if an optically biaxial compensation film and an optically 
uniaxial compensation fihn can be used as an up compensating plate 23 and it depends by 
the way, you may omit. 

If an image is displayed as one dot (unit pixel group for color displays) like this invention 
using the pixel of red, green, blue, and white, on the whole, optical effectiveness will 
increase. For example, the quantity of light which passes the TFT substrate side 
polariscope (lower polarizing plate: 12) of a Uquid crystal display is set to "1." red -- 
green - and -- being blue - three - a ** - a pixel -- a dot - displaying - a case - **** - 

- each -- a pixel - area - one - /- three - it is - a color filter -- permeability - one -- /-- 
three - it is -- since -- one -- a ** ~ a dot - the whole -- permeability - [-- one -- /-- tiiree 
-- X -- one -- /-- three -- (-- R ~) --] -- + -- [-- onie ~ /- three -- x -- one - /- three - (~ G 
..) --] + -. [.- one -- /-- three - x ~ one ~ /-- three ~ (~ B -) -] -- = - one - /- three - 

- = ~ 33.3 ~ % ~ becoming . 
[0023] 

However, it is 1/4 of the area whose area of each pixel is one dot in the example of this 
invention, white -- a pixel -- permeability -- one - it is - since - (since there is no color 



filter in a white pixel) one - a ** - a dot — the whole - permeability — [~ one -- /- four 
~ X ~ one /- three - (- R -) -] - + - [- one - /-- four - x - one - /- three ~ (- G - 
-) - [~ - /- four ~ X - one - /- Jhree - (— B ~) ~] - + — [- one - /- four - 

- x - one - (- W -) -] - = - one ~ /- two - = - 50 - % - becoming . Thus, according 
to the example of this invention, it trims out that brightness increases further about about 
1 .5 times compared with the conventional liquid crystal display. 
Moreover, it can prevent that the area which one dot occupies by the addition of a white 
pixel increases by making area of a blue pixel and a white pixel smaller than a red pixel 
and a green pixel. Since a white pixel shows the brightness of 3 times or more compared 
with red and each green and blue pixel at this time, function sufficient as a pixel of at 
least about 30% of such one area is demonstrated. Moreover, since blue is a color with 
the most insensible people to change of the quantity of light in red, green, and blue 3 
color, the effect which the area reduction has on image quality is the smallest. However, 
if the area of a blue pixel is reduced, even if small, some image quality change, for 
example, a yellow-ized phenomenon, will appear. A yellow-ized phenomenon is a 
phenomenon in which an image inclines toward a yellow side. It generates with lack of a 
blue component, and this uses the back light which generates the Ught containing still 
more blue components in this invention, in order to fill up the blue component which ran 
short. 
[0024] 

On the other hand, since there is no color filter in a white pixel, a eel gap becomes large 
compared with other pixels, but when a eel gap is large, it has the inclination for the Ught 
which comes out of a white pixel to also incline toward a yellow side. In such a case, it 
can prevent that the light which comes out of a white pixel blue-izes by containing many 
blue components in the light of a back light. 

In the 1st example, it is arranged so that red, green, blue, and a white pixel may appear 
repeatedly along with a line one by one. However, various deformation is possible for 
arrangement of these pixels, and, below, it explains the example of such deformation in 
the 2nd and 3rd examples. 
[0025] 

Drawing 3 is the plot plan of the color filter of the liquid crystal display by the 2nd 
example of this invention. 

The pixel matrix of two-line three trains forms one dot, arranges red, blue, and a green 
pixel one by one to the first line, and arranges green, white, and a red pixel one by one to 
the second line. 

Drawing 4 is the plot plan of the color filter of the liquid crystal display by the 3rd 

example of this invention. 

[0026] 

The size of a blue pixel is expanded, and if the 3rd example removes that the size of a 
white pixel was reduced, it has the same arrangement structure as the 2nd example. Since 
it is high 3 or more times compared with red, green, and a blue pixel, the brightness of a 
white pixel can demonstrate sufficient function, even if area is about 1/3 compared with 
other pixels. Therefore, extent of the yellow-ized present condition can be decreased by 
expanding a blue pixel instead of reducing a white pixel. 

Drawing 6 is the color filter of a liquid crystal display and the plot plan of a black matrix 
by the 4th example of this invention. 



[0027] , . 

The 4th example is carrying out the same pixel arrangement as the 2nd example, and the 
point that the width of face of the black matrix (BM) of the perimeter of a white pixel 
was extended compared with other parts is the description. About a color filter, ******, 
since there is nothing, this is for interrupting the disclination line (disclination Rhine) 
which appears with the level difference which became high at a white pixel. 
Although the disclination line by the level difference produced since there were the pixel 
and difference of others [ gap / of a white pixel / eel ] is interrupted by the black matrix 
above, in the following examples, the approach of making the eel gap of a white pixel the 
same as that of other pixels is shown. 
[0028] 

Drawin g 7 is the sectional view of the color filter plotting board for liquid crystal 
displays by the 5th example of this invention. 

The insulating substrate 210 with the transparent color filter display board by the 5th 
example, and the black matrix 220 currently formed in the inferior surface of tongue of 
an insulating substrate 210, The red whom the black matrix 220 defines and who is 
formed for every pixel, green, blue, and the transparence color filter of all color 
transparency (230R, 230G, 230B, 230W), It consists of reference electrodes 270 
currently formed in the inferior surface of tongue of the overcoat fihn 250 currently 
formed in the inferior surface of tongue of these color filters (230R, 230G, 230B, 230W), 
and the overcoat fihn 250. 
[0029] 

The description of the color filter plotting board by such 5th example is having prevented 
generating of a level difference by forming all color transparency filters (230W) in the 
white pixel. It is desirable to use an organic substance transparent as all color 
transparency filters (230W), and to use the sensitization agent which does not add 
coloring matter. The organic substance fiUer with which the blue pigment is contained in 
blue fiUer 230B in the organic substance filter with which green pigments are contained 
in green filter 230G in the organic substance filter with which red pigments are contained 
is used for red filter 230R. As the quality of the material of the overcoat fihn 250, when it 
forms by the same matter as all the color transparency filters (230W) of a white pixel, a 
production process can be simpUfied, for example and it is desirable. 
[0030] 

Thus, if level difference generating is prevented using all color transparency filters 
(230W), since the eel gap of a liquid crystal display can be formed in homogeneity, 
generating of the disclination line generated in the yellow-ized phenomenon and level 
difference part of a white pixel can be prevented, and a speed of response can also be 
optimized. 

Optimization of a speed of response is concretely explained with reference to drawing 10 . 
Drawing 10 is a response-time graph by the eel gap of a Uquid crystal display. 
The response time (response time of the moment of being converted into White firom 
Black) of the moment that an electiical potential difference is impressed between a pixel 
electi-ode and a common electrode, the response time (response time of the moment of 
being converted into Black fi-om White) of tiie moment that the electrical potential 
difference on which "Off was impressed between the pixel electrode and tiie common 
electrode is removed, and "On+Off of "On" of drawing 10 " are the sum totals of the 



response time of "On" and "Off." The response time decreases gradually, when a eel gap 
increases (a speed of response becomes quick), and if the minimum value is shown and a 
eel gap becomes large exceeding 3.7 micrometers when a eel gap is about 3.7 
micrometers on the way, it will increase again, as shown in drawing 10 . Therefore, it is 
desirable to set a eel gap as about 3.7 micrometers. However, when there is no color filter 
in a white pixel, since it is large about 1.5-1.6 micrometers compared with the pixel of 
others [ gap / eel ], the speed of response of a white pixel becomes slow. 
[0031] 

Drawing 8 is the sectional view of the color filter plotting board for liquid crystal 
displays by the 6th example of this invention. 

In the color filter display board for liquid crystal displays by the 6th example, in order to 
equalize the eel gap of a white pixel, the thick overcoat film 250 is used. It is made for 
the level difference in a white pixel part to be set to less than 0.2 micrometers by forming 
the wrap overcoat film 250 for a color filter (230R, 230G, 230B) thickly enough. It is 
desirable to use a transparent organic substance as the quality of the material of the 
overcoat film 250, and to use the sensitization agent which does not add coloring matter. 
[0032] 

If it does in this way, since the process which forms all color transparency filters (230W) 
compared with the 5th example can be skipped, it is advantageous on a process 
simplification side face. 

Drawin g 9 is the sectional view of the liquid crystal display by the 7th example of this 
invention. 

In the 7th example, the level difference of the white pixel of a color filter display board is 

placed as it is, instead a lobe is formed in the protective coat of a thin fihn transistor 

display board, and the eel gap of a white pixel is made into homogeneity. 

It explains still more concretely about the liquid crystal display by the 7th example. 

[0033] 

First, the up substrate 210 with which the color filter plotting board consists of 
transparent insulating materials, such as glass. The black matrix 220 which is formed in 
the inferior surface of tongue, and defines a pixel by the matrix form. The red currently 
formed in the pixel which the black matrix 220 defines, and a green and blue color filter 
(230R, 230G, 230B), It consists of overcoat film 250 which has covered the color filter 
(230R, 230G, 230B), and transparent conductive material, such as ITO or IZO, and the 
reference electrode 270 which has the incision section 271 is formed. 
[0034] 

Here, although red, green, and a blue filter (230R, 230G, 230B) are repetitively formed in 
the pixel which the black matrix 220 defines, in a pixel, red, green, and the thing that 
forms neither of a blue filter (230R, 230G, 230B) exist. This pixel turns into a white pixel 
(W), intercepts to an EQC most all components of the light which a back light emits, or is 
made to pass them. Since there is no color filter in a white pixel (W), this part makes a 
crevice. 

The thin fihn transistor plotting board contains the pixel electrode 190 which is 
connected with the lower substrate 110 which consists of transparent insulating materials, 
such as glass, the thin film transistor currently formed on it, and the thin film transistor, 
and consists of transparent conductive material, such as ITO and IZO. At this time, a thin 
film transistor switches the picture signal electrical potential difference impressed to the 



pixel electrode 190. The pixel electrode 190 has the incision section 191. 
[0035] 

The gate electrode 123 more specifically formed on the insulating substrate 110, The gate 
dielectric fihn 140 which has covered the gate electrode 123, and the amorphous silicon 
layer 154 currently formed on gate dielectric film 140, The resistance contact layers 163 
and 165 currently formed on the amorphous silicon layer 154, The resistance contact 
layer 163, the source electrode 173 currently formed on 165, and the drain electrode 175, 
The thin fihn transistor plotting board consists of pixel electrodes . 190 connected with the 
drain electrode 175 through the contact hole 181 which the protective coat 180 which has 
covered the source electrode 173 and the drain electrode 175, and a protective coat 180 
have. Although not illustrated at this time, it connects with the gate line and the source 
electrode 173 which are connected with the gate electrode 123 and transmit a scan signal, 
and the data line which transmits a picture signal is also formed. 
[0036] 

Here, a protective coat 180 is projected from the field applicable to a white pixel, and 
makes heights. Thus, when the crevice of a color filter display board and the heights of a 
thin fihn transistor display board correspond, it comes to have the eel gap as other color 
pixels also with the ahnost same white pixel. 

In order to manufacture the thin film transistor display board of such structure, a 
photograph etching process is performed using the optical mask which has a transflective 
field. That is, when carrying out the laminating of the protective coat 180 on the source 
electrode 1 73 and the drain electrode 1 75 and forming the contact hole 1 8 1 in a 
protective coat 180, an optical mask uses what has a transparence field, a transflective 
field, and an opacity domain, hito contact hole 181 part, a transparence field arranges 
arrangement of an optical mask at the part excluding [ the transflective field ] the contact 
hole 1 81 and the white pixel so tiiat an opacity domain may correspond to a white pixel 
part respectively. Thus, all fihns are removed in the part in which the contact hole 181 is 
formed, a protective coat 180 is exposed, if an optical mask is arranged and the fihn on a 
protective coat 180 is exposed and developed, in a white pixel pari, a fihn will remain as 
it is, by other parts, a part of fihn will be removed and a part of whole thickness will 
come to remain. The fihn part in which the contact hole 181 was formed in, ashing of the 
film was carried out by using such a film as an etching mask, and a part of whole 
thickness remains is removed. Although a fihn will remain only in a white pixel part if it 
does in this way, a protective coat 180 is etched by makmg this into an etching mask, and 
a plateau is fonned in a white pixel part by cutting off other parts except a white pixel 
part. 
[0037] 

On the other hand, although two or more photograph etching processes are included m 
the process in which a thin fihn transistor display board is manufactured, the efforts for 
for reducing this are advanced. Film pattern formation is carried out and the approach of 
etching so that it may have the pattern which has a thick part and a thin part using the 
optical mask which has a transparence field, a transflective field, and an opacity domain 
which made reference previously as one of the efforts of the and with which this is used 
and the layers of shoes differ is used. A thing typical in it is a four-sheet Ught mask 
process which etches an amorphous sihcon layer, a resistance contact layer, and a data 
metal layer using one film pattern. When carrying out patterning of the gate wiring and 



carrying out patterning of an amorphous silicon layer and the resistance contact layer 
once, usually, 1 time, Although the photograph etching process of a total of 1 time and 5 
times is used and this is called five-sheet light mask process when carrying out patteming 
of the data wiring, carrying out patteming of the protective coat once and carrying out 
patteming of the pixel electrode once A fow-sheet light mask process reduces the number 
of optical masks by one sheet by carrying out patteming of an amorphous silicon layer, a 
resistance contact layer, and the data metal layer to coincidence only using one optical 
mask. In this case, data wiring and a resistance contact layer pattern have the same 
superficial pattern substantially, and an amorphous silicon layer also has the same 
superficial pattern substantially with data wiring in the part except the channel section. 
[0038] 

Alignment of the thin film transistor plotting board and the color filter plotting board of 
the above structures is carried out, and it joins together, and if perpendicular orientation 
of the liquid crystal matter is poured in and carried out between them, the basic structure 
of the liquid crystal display by this invention is constituted. A pixel field is divided into 
two or more small domains by the incision section 191 of the pixel electrode 190, and the 
incision section 271 of a reference electrode 270, and each smallness domain is divided 
into four classes by the direction to which the liquid crystal contained in the interior 
inclines by electric field. The incision sections 191 and 271 are formed in order to obtain 
a large angle of visibility. 

As mentioned above, if the eel gap of a liquid crystal display is formed in homogeneity, 
the yellow-ized phenomenon of a white pixel can be prevented and the speed of response 
of a liquid crystal display can be optimized. 

[0039] 

On the other hand, in order to prevent the appearance of the vertical-line pattern by 
single-tier arrangement of a blue pixel, the 8th thru/or a liquid crystal display like the 
10th example are formed. 

Drawing 1 1 is the example of pixel arrangement of the liquid crystal display by the 8th 
example of this invention. 

Red and a blue and green pixel (R, B, G) are arranged with the pen tile matrix gestalt like 
drawing 1 1 by the liquid crystal display by the 8th example of this invention, and a white 
pixel (W) adjoins a blue pixel (B), and is arranged. 

Red, blue, green, red, white, and a green pixel (R, B, G, R, W, G) are arranged one by 
one by the line writing direction. And in the one direction of a train, blue and a white 
pixel (- B, W, ~) are arranged by tums, and the red and the green pixel train by which 
the red pixel and the green pixel (- R, G-) are arranged by txims are arranged at the both 
sides of this blue and a white pixel train. It is arranged so that red and a green pixel (R, * 
G) may counter in the direction of the diagonal line respectively in two lines which 
adjoin mutually focusing on the blue pixel (B) and white pixel (W) which have been 
arranged at the same train at this time. 
[0040] 

That is, the 1st pixel unit fi-om which red, blue, and green are arranged one by one in one 
pixel line (R, B, G), The 3rd pixel unit fi-om which green, white, and red are arranged one 
by one in the pixel line which the 2nd pixel unit (R, W, G) in which red, white, and green 
are arranged one by one is arranged by tums, and adjoined this pixel Une (G, W, R), The 
4th pixel unit (G, B, R) in which green, blue, and red are arranged one by one is arranged 



by turns. 

Although a pixel is classified per the 1st thru/or the 4th pixel, is explained for the 
facilities of explanation and it is here, it does not mean being used as a thing for such the 
1st thru/or the 4th pixel unit displaying one dot in image display. 
[0041] 

Thus, the pixel structure where the 1st, the 2nd pixel unit, the 3rd, and the 4th pixel unit 
are arranged by turns in two adjoining pixel lines is arranged per two pixel lines. 
Therefore, focusing on the blue pixel and white pixel which are located in the same train 
of two adjoining pixel lines, red and four green pixels (R, G) are arranged so that it may 
counter in the direction of the diagonal line respectively. 

Focusing on the blue pixel (B) and white pixel (W) which are located in the same train of 
two adjoining pixel lines, for example, red, When saying that it is one pixel field to have 
arranged so that four green pixels (R, G) may counter in the direction of the diagonal line 
respectively, such a pixel field is arranged one by one in a line writing direction and the 
direction of a train, and the physical relationship (upper and lower sides) of blue and a 
white pixel changes according to one train of a pixel field. For example, a blue pixel is a 
white pixel in each pixel field arranged at one pixel field train, a white pixel is a blue 
pixel in each pixel field of the pixel field train which adjoined when arranged upwards, 
and it is arranged upwards. 
[0042] 

The blue in the liquid crystal display by the 8th example, the red, and the green pixel of 
this invention are arranged in two adjoining pixel lines by such structure at a zigzag 
gestalt, and a white pixel is also arranged at a zigzag gestalt. 

Next, the structure of the thin film transistor substrate of the liquid crystal display by the 
8th example of this invention which has the aforementioned pixel arrangement structure 
is fiirther explained to a detail with reference to drawing 12 and drawing 13 . 
Drawing 12 is the concrete pixel plot plan of the thin fihn transistor substrate of the liquid 
crystal display by the 8th example of this invention which has such pixel arrangement, 
and drawing 13 is the sectional view of the thin film transistor substrate for Uquid crystal 
displays which tumed off by drawing 12 along with the XIII-XIII' line, and was shown. 
[0043] 

As shown in drawing 12 , in the liquid crystal display which has the pixel array of the pen 
tile structure by the 8th example of this invention, red, blue, green, red, white, and a 
green pixel (R, B, G, R, W, G) are arranged one by one by the line writing direction. 
Moreover, in the one direction of a train, blue and a white pixel (~ B, W, ~) are arranged 
by turns, and this blue, the red by which the red pixel and the green pixel (~ R, G-) are 
arranged by turns at the both sides of a white pixel train, and a green pixel train are 
arranged. 

At this time, one is formed at a time in the line writing direction whose gate line (or scan 
signal line) 121 which transmits a scan signal or a gate signal to a line writing direction is 
a pixel as shown in drawing 12 to each pixel line. It insulates with the gate line 121 and 
the data line 171 which transmits a data signal in the direction of a train, intersects the 
gate line 121, and defines a unit pixel is respectively formed to the pixel (- R, B, G, W, 
R, B-) train. The gate electrode 123 connected with the part which the gate line 121 and 
the data line 171 intersect with the gate line 121 here. The thin film transistor containing 
the source electrode 173, the drain electrode 175 currently formed in the opposite side. 



and the semi-conductor layer 154 is formed to the source electrode 173 and the gate 
electrode 123 which are connected with the data line 171. The pixel electrode 190 
electrically connected with the gate line 121 and the data line 171 through the thin film 
transistor is formed in each pixel. 
[0044] 

Moreover, wiring for maintenance capacity formed in the same layer as the gate line 121 
or this is countered, and the conductor pattem 177 for maintenance capacitors which 
forms maintenance capacity is connected to the pixel electrode 190, and it is formed, and 
the conductor pattem 177 for maintenance capacitors is formed on the gate line 121, and 
is connected with the pixel electrode 190 through the contact hole 187. The width of face 
of the part in which the conductor pattem 177 for maintenance capacitors is formed by 
the gate line 121 is formed more widely than the width of face of the part in which the 
conductor pattem 177 for maintenance capacitors is not formed, in order to secure 
sufficient maintenance capacity. 
[0045] 

Furthermore, data wiring (generic name of the data line 171, the source electrode 173, the 
drain electrode 175, and the data-line edge (pad) 179) is connected with the transistor and 
the external circuit. The contact hole 185 (or 181) and the contact hole 187 (refer to 
drawing 12 and drawing 13 ) for connecting with the drain electrode 175 and the 
conductor pattem 177 for maintenance capacitors are formed in the protective coat 180 
from the pixel electrode 190, and, as for the edge 179 of each data line 171, width of face 
is extended for connection to an external circuit. Each pixel train receives transfer of a 
picture signal respectively through the data pad connected with the data line 171 with 
such structure. 
[0046] 

If it explains more concretely about the structure of the thin fibn transistor substrate of a 
liquid crystal display, gate wiring is formed on the insulating substrate 110. Gate wiring 
is the gate electrode 123 of the gate line 121 currently formed in the line writing direction 
of a pixel one [ at a time ] to each pixel line, and the thin film transistor connected with 
this, and the generic name of an edge 125, and, as for the edge 125, width of face is 
extended for connection to an extemal circuit. 

On the substrate 110, sequential formation of gate wiring and the gate dielectric film 140 
was carried out, and the gate dielectric film 140 which consists of silicon nitride (SiNx) 
etc. has covered gate wiring. 
[0047] 

The semi-conductor layer 154 which consists of semi-conductors, such as amorphous 
silicon, is formed in the gate-dielectric-film 140 upper part of the gate electrode 123 at 
the island form, and the resistance contact layers 163 and 165 by which silicide or n mold 
impurity was made from matter, such as n+ hydrogenation amorphous silicon doped by 
high concentration, are respectively formed in the upper part of the semi-conductor layer 
154. Unlike this, the semi-conductor layer 154 can also be formed in accordance with the 
pattem of the data line 171. 

Data wiring is formed on the resistance contact layers 163 and 165 and gate dielectric 
film 140. The data Une 171 formed in the direction of a train so that data wiring might 
intersect the gate line 121 and a pixel might be defined, The source electrode 173 which 
is the heights of the data line 171 and has been extended to the upper part of the 



resistance contact layer 163, The data pad 179 which is connected with the end of the 
data line 171 and receives impression of the picture signal from the outside, and the drain 
electrode 175 which is separated with the source electrode 173 and formed in the 
opposite side resistance contact layer 165 upper part of the source electrode 173 to the 
gate electrode 123 are included. 
[0048] 

The protective coat 180 is formed in the semi-conductor layer 154 upper part which is not 
covered with data wiring and this. The contact holes 185 and 189 which expose 
respectively to a protective coat 180 the edge 179 where the width of face of the drain 
electrode 175 and the data line was extended are formed, and the contact hole 182 which 
exposes the edge 125 where the width of face of a gate line was extended with gate 
dielectric fihn 140 is formed. 

On the protective coat 180, it connects with the drain electrode 175 electrically through 
the contact hole 185 (or 181), and the pixel electrode 190 located in a pixel is formed. 
Moreover, on the protective coat 180, the contact auxiliary members 95 and 97 
respectively connected with the edge 125 of a gate line and the edge 179 of the data line 
through the contact holes 182 and 189 are foraied. 
[0049] 

Here, the pixel electrode 190 can also add wiring for maintenance capacity to the same 
layer as the gate wiring 121, 125, and 123, when it laps with the gate line 121 and 
nothing and maintenance capacity run short a maintenance capacitor, as shown in 
drawing 12 and drawing 13 . 

W (white) data are extracted from R and G which are offered from an external data 
source (for example, graphic control machine), and B data, and each pixel is made to 
drive with R, G, B, and W data which were reconfigurated based on this in the liquid 
crystal display by the 8th example of this invention which consists of such structure. 
[0050] 

therefore, the dot in which four red (R) and the green pixel (G) which were adjoined and 
formed in both sides in point symmetry in two adjoining pixel lines focusing on the blue 
pixel (B) and white pixel (W) which are located in the same train were included in one 
pixel field - following Table 1 or 2 - it can come out and display. 
[0051] 
[Table 1] 



[0052] 
[Table 2] 



[0053] 

Moreover, by making into a criteria location the blue pixel (B) and white pixel (W) which 
are located in the same train in two pixel lines which adjoined with the application of 
rendering (rendering) technique, contiguity arrangement of red and the green pixel (R, G) 
can be carried out, and one dot can be displayed only on one near train, as shown in 
following Table 3 or 4. 
[0054] 
[Table 3] 



[0055] 
[Table 4] 



[0056] 

Or by making a blue pixel (B) and a white pixel (W) into a criteria location, contiguity 
arrangement of green and the red pixel (G, R) can be carried out, and one dot can be 
displayed only on the near train of another side, as shown in following Table 5 or 6. 
[0057] 
[Table 5] 



[0058] 
[Table 6] 



[0059] 

Drawing 14 is the drawing in which the pixel check-by-looking condition in the case of 
making the pixel structure of the liquid crystal display by the 8th example of this 
invention which consists of such structure drive was shown. 

Since according to the 8th example of such this invention a red pixel (R) and not only a 
green pixel (G) but a blue pixel (B) is arranged at a zigzag gestalt, and a white pixel (W) 
adjoins mutually, and is not arranged but it is arranged at the zigzag gestalt as shown in 
drawing 14 , also when resolution is not enough, the vertical-line pattem by the specific 
pixel (for example, blue pixel) which is not desirable is not checked by looking. 
Therefore, the liquid crystal display of the pen tile matrix structure whose image quality 
property improved more can be offered. 
[0060] 

Next, the Uquid crystal display by the 9th example of this invention is explained. 
Drawing 15 is the example of pixel arrangement of the liquid crystal display by the 9th 
example of this invention. 

Red, blue, green, red, white, and a green pixel (R, B, G, R, W, G) are arranged one by 
one by the line writing direction identically to said 8th example with the pen tile matrix 
gestalt as shown in the substrate of the liquid crystal display by the 9th example of this 
invention at drawing 15 . And in the one direction of a train, blue and a white pixel (- B, 
W, -) are arranged by tums, and this blue, the red by which red and a green pixel (- R, 
G-) are arranged by tums at the both sides of a white pixel train, and a green pixel train 
are arranged. Therefore, it is arranged so that red and a green pixel (R, G) may counter in 
the direction of the diagonal line respectively focusing on the blue pixel (B) and white 
pixel (W) which were located in the same train in two pixel lines which adjoin mutually. 
[0061] 

However, unlike the 8th aforementioned example, on the whole, the blue and the white 
pixel which were located at the core are making the shape of one rhombus. That is, a base 
consists of the shape of a triangle formed in a line writing direction and parallel 
respectively, the blue pixel (B) and white pixel (W) which adjoined the same train of two 
lines which adjoin mutually, and were formed are arranged so that a base may correspond 
mutually like drawing 15 , and they make the shape of one rhombus. This is visible to the 
gestalt from which one rhombus generated including two pixel lines is separated into the 
line writing direction. 

Moreover, red and four green pixels (R, G) counter in the direction of the diagonal line 
respectively, and are arranged at four sides of the blue pixel of the shape of such a 
rhombus, and a white pixel (B, W). At this time, it is arranged so that two red pixels (R) 



may counter in the direction of the diagonal line mutually focusing on blue and a white 
pixel (B, W), and it is arranged so that two green pixels (G) may counter in the direction 
of the diagonal line mutually focusing on blue and a white pixel (B, W). 
[0062] 

Therefore, also in the 9th example, blue, red, and a green pixel are arranged in two 
adjoining pixel lines at a zigzag gestalt (that is, the line which connects the pixel of the 
same color becomes zigzag), and a white pixel is also arranged at a zigzag gestalt. 
Focusing on the blue pixel (B) and white pixel (W) which are located in the same train of 
two adjoining pixel lines identically to the 8th example, moreover, red. When making to 
have arranged so that four green pixels (R, G) may counter in the direction of the 
diagonal line respectively into one pixel field, such a pixel field is arranged one by one in 
a line writing direction and the direction of a train, and the location of blue and a white 
pixel changes according to one pixel field train by tums. 
[0063] 

Next, the structure of the thin film transistor substrate of the liquid crystal display by the 
9th example of this invention which has the aforementioned pixel arrangement structure 
is fiirther explained to a detail with reference to drawing 16 and drawing 17 . 
Drawing 16 is the concrete pixel plot plan of the thin fihn transistor substrate of the liquid 
crystal display by the 9th example of this invention which has such pixel arrangement, 
and drawing 17 is the sectional view of the thin fihn transistor substrate for liquid crystal 
displays which tumed off by drawing 16 along with the XVII-XVII* line, and was shown. 
[0064] 

In the thin film transistor substrate of the liquid crystal display by the 9th example of this 
invention, as shown in drawing 15 , red, blue, green, red, white, and a green pixel (R, B, 
G, R, W, G) are arranged one by one by the line writing direction. And in the one 
direction of a train, blue and a white pixel (— B, W, ~) are arranged by tums, and this 
blue, the red by which the red pixel and the green pixel (- R, G-) are arranged by tums 
at the both sides of a white pixel train, and a green pixel train are arranged. 
At this time, the gate line (scan signal line) 121 which transmits a scan signal (gate 
signal) to each pixel line is formed in the line writing direction one [ at a time ] to each 
pixel line like drawing 16 . The gate line 121 respectively formed in these two adjoining 
pixel lines is arranged so that it may counter focusing on the pixel of each pixel line. 
[0065] 

While it insulates with the gate line 121 and the data line 171 which transmits a data 
signal to a pixel train crosses in the direction of a train, it is respectively formed to the 
direction of a train of a pixel (line-writing-direction arrangement: R, B, G, R, W, G, — ), 
Here As opposed to the source electrode 173 and the gate electrode 123 which are 
coimected with the gate electrode 123 connected with the part which the gate line 121 
and the data line 171 intersect with the gate line 121, and the data line 171 The source 
electrode 173, the drain electrode 175 currently formed in the opposite side, and the thin 
film transistor containing the semi-conductor layer 154 are formed. The pixel electrode 
190 electrically connected with the gate line 121 and the data line 171 through the thin 
fihn transistor is formed in each pixel 
[0066] 

Moreover, the same layer as the gate Hne 121 is countered with the pixel electrode 190, 
maintenance capacity is formed in it, and the maintenance capacity line 131 extended to 



the line writing direction is formed in it. The maintenance capacity lines 131 are some 
wiring for maintenance capacity, and they are formed on the boundary line between two 
lines so that it may lap with the pixel electrode 190 corresponding to the red respectively 
formed in two lines which adjoin mutually, blue, green, and a white pixel altogether. 
On the other hand, the data line 171 is connected with the drain electrode 1 75, and the 
data pad 179 for transmitting to the data line 171 in response to transfer of a video signal 
from the exterior is respectively connected with the edge of each data line 171. Each 
pixel train receives transfer of a picture signal respectively through the data pad 179 
connected with the data line 171 with such structure. 
[0067] 

If the structure of the thin fihn transistor substrate for liquid crystal displays by the 9th 
example of this invention is furthermore looked at in a detail, gate wiring and wiring for 
maintenance capacity are formed in the insulating-substrate 110 transparent upper part. 
As for the edge 125 of the gate line 121, width of face is extended including the gate 
electrode 123 of the thin film transistor which are a part of scan signal line with which 
gate wiring is extended to the line writing direction or gate line 121, and gate line 121 for 
connection to an extemal circuit. At this time, the gate electrode 123 connected with one 
gate line 121 is respectively formed in each blue pixel train. 
[0068] 

The wiring 131 for maintenance capacity, i.e., a maintenance capacity line, constitutes 
the maintenance capacitor which has the maintenance capacity for countering 
respectively with the pixel electrode 190 of the pixel (R, B, G, W) mentioned later, and 
raising the charge preservation capacity of a pixel. 

On wrap gate dielectric fihn 140, data wiring which consists of conductive material of 
low resistance is formed in gate wiring and maintenance wiring. As for the end section 
179 of the data line 171, width of face is extended including the drain electrode 175 of 
the thin film transistor located in the opposite side of the source electrode 173 to the data 
line 171 which data wiring is formed in the direction of a train, and is arranged per [ one / 
every ] pixel train, the source electrode 173 of a thin fihn transistor connected with this 
and the gate electrode 123, or the semi-conductor layer 154 of a thin film transistor. 
[0069] 

Since the data line 171 is isolated mutually and arranged at each pixel train, the short 
circuit between the data lines 171 can be prevented, and interference between the data 
signals transmitted to the data line 171 can be prevented. 

Here, although data wiring as well as gate wiring can be formed by the monolayer, it may 
form in a double layer or the Mie layer. Of course, when forming above a double layer, 
resistance forms one layer by the small matter, and, as for other layers, it is desirable [ a 
layer ] that a contact property with other matter makes fi-om the good matter. 
[0070] 

The protective coat 180 which consists of organic insulating materials, silicon nitride, etc., 
such as acrylic, is formed in the upper part of the semi-conductor layer 154 which is not 
covered by data wiring and these, and the pixel electrode 190 connected with the drain 
electrode 175 through the contact hole 185 in the upper part of a protective coat 180 is 
formed in each pixel (R, B, G, W) in accordance with the pixel pattem. 
If arranged also with the structure by the 9th example of such this invention at the same 
train of two pixel lines which adjoined like the 8th example, one dot can be displayed for 



four red and the green pixel which were adjoined and formed in both sides focusing on 

the blue and the white pixel which make the shape of one rhombus in following Table 7 

org. 

[0071] 

[Table 7] 



[0072] 
[Table 8] 



[0073] 

Moreover, an image can be displayed, being able to use one dot as following Table 9 or 
10 for the red and the green pixel (R, G) which were located in the same train in two 
pixel lines which adjoined with the application of rendering technique, and were located 
in the train which adjoined the 1 side focusing on the blue pixel and white pixel which 
make the shape of a rhombus on the whole. 
[0074] 
[Table 9] 



[0075] 
[Table 10] 



[0076] 

Or an image can be displayed for the green located in the train which adjoined the side 
else focusing on the color pixel and the white pixel, and a red pixel (G, R) as one dot 
following Table 11 or 12. 
[0077] 
[Table 11] 



[0078] 
[Table 12] 



[0079] 

It can arrange so that triangle-like blue and a white pixel may be differed on the other 
hand in the pixel line which adjoins mutually unlike the 9th example of aforementioned 
this invention, and the shape of a rhombus can also be realized. 
Drawin g 18 is the example of pixel arrangement of the liquid crystal display by the 10th 
example of this invention. 

In the liquid crystal display by the 10th example of this invention, on the whole, the blue 
pixel (B) and white pixel (W) which were adjoined and formed in two lines which adjoin 
the 9th aforementioned example mutually with a pen tile matrix gestalt identically make 
the shape of one rhombus as shown in attached drawing 18 . 
[0080] 

Although each blue pixel (B) and a white pixel (W) consist of the shape of a triangle at 
this time, unlike the 9th example, the triangular base is formed in parallel with the 
direction of a train. That is, it applies to two pixel lines which adjoined mutually, and one 
blue pixel (B) and a white pixel (W) are formed in the shape of [ to which top-most 
vertices are located on two boundary lines of a pixel line ] a triangle, and the blue and the 
white pixel of such a configuration are arranged so that a base may correspond mutually, 
and they make the shape of one rhombus. This is visible to the gestaU from which one 
rhombus which was missing from two pixel lines and was generated is separated in the 
direction of a train. 
[0081] 



Moreover, it is arranged so that red and four green pixels (R, G) may counter respectively 
four sides of the blue pixel (B) of the shape of a rhombus which was missing from two 
adjoining lines identically to the 9th example, and was generated, and a white pixel (W) 
in the direction of the diagonal line. 

Unlike the 9th example, focusing on the blue pixel (B) and white pixel (W) which are 
missing from two adjoining pixel lines on the other hand, and are arranged Red, When 
making into one pixel field what has been arranged so that four green pixels (R, G) may 
counter in the direction of the diagonal line respectively, such a pixel field is arranged 
one by one in a line writing direction and the direction of a train, and the location of blue 
and a white pixel changes according to one pixel field line by turns. 
[0082] 

That is, like drawing 1 8 , if the blue pixel (B) of each pixel field is located in the right- 
hand side of a white pixel (W) in one pixel field line, the blue pixel (B) of each pixel field 
is located in the left-hand side of a white pixel (W) in other adjoining pixel field lines. 
Since the structure of the thin film transistor substrate of the liquid crystal display by the 
10th example of this invention which has such pixel arrangement can be easily devised 
from the structure described to be the pixel arrangement described above in the 9th 
example, and a cross section if it is this contractor, detailed explanation is omitted here. 
[0083] 

Like the 8th example, it is arranged at a zigzag gestalt, green betting [ blue, red, and ] . 
them at two adjoining pixel lines, and a white pixel is also arranged in a zigzag gestalt 
also at the 10th example of this invention. 

Therefore, four red and the green pixel which were adjoined and formed in both sides in 
two adjoining pixel lines identically to the 9th example also by the structure by the 10th 
example of such this invention focusing on the blue and the white pixel which make the 
shape of a rhombus on the whole can be displayed in one dot following Table 13 or 14. 
[0084] 
[Table 13] 



[0085] 
[Table 14] 



[0086] 



Moreover, the red and the green pixel (R, G) which were located in the train which only 
one side adjoined focusing on the blue and the white pixel which make the shape of a 
rhombus on the whole in two pixel lines which adjoined with the application of rendering 
technique can be displayed in one dot following Table 15 or 16. 
[0087] 
[Table 15] 



[0088] 
[Table 16] 



[0089] 

Or the green locate'd in the train which only the another side side adjoined focusing on 
blue and a white pixel, and a red pixel (G, R) can be displayed in one dot following Table 
17 or 18. 
[0090] 
[Table 17] 



[0091] 
[Table 18] 



[0092] 

In order to express the image of high resolution through the Uquid crystal display which, 
on the other hand, has the pen tile pixel array structure by the 8th thru/or the 10th 
example of such this invention, also when enforcing rendering drive technique, the 
existing drive algorithm can be applied identically. 
[0093] 

[Effect of the Invention] 

Since it is arranged at the zigzag gestalt according to the example of such this invention, 
without arranging red and not only a green pixel but a blue pixel at a zigzag gestalt, and a 
white pixeFs also adjoining mutually and arranging it, also when resolution is not enough, 
the vertical-line pattern by the pixel set of a specific color is not checked by looking. 
Moreover, a white pixel is made to drive and the whole brightness can be raised. At this 
time, since the white pixel is arranged by the zigzag pattern, only the brightness of a 
specific region does not increase, but brightness increases to the whole screen target at 
homogeneity. Moreover, a white pixel can be adjusted to white, gray, and black, and 
brightness can also be adjusted. 
[0094] 

As mentioned above, although the desirable example of this invention was explained to 
the detail, the right range of this invention is not limited to this, but various deformation 
of this contractor using the fimdamental concept of this invention which the generic claim 
defines, and an amelioration gestalt also belong to the right range of this invention. 
By using the back light with which the blue component was strengthened as mentioned 
above, it can prevent a yellow-ized phenomenon at the time of 4 color drives, and it not 
only prevents disclination line (disclination line) generating which forms the eel gap of a 
liquid crystal display in homogeneity, and is generated in the yellow-ized phenomenon 
and level difference part of a white pixel, but can optimize a speed of response. 
[0095] 

Moreover, since it can prevent that a vertical-line pattem appears by the pixel set of a 
specific color also when resolution is not enough, the image quality of a liquid crystal 
display improves. 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the liquid crystal display by the 1st example of this 
invention. 

[Drawing 2] The color filter plot plan of the liquid crystal display by the 1st example of 
this invention. 

[Drawing 3] The color filter plot plan of the liquid crystal display by the 2nd example of 
this invention. 

[Drawing 41 The color fiUer plot plan of the liquid crystal display by the 3rd example of 

this invention. 

[Drawing 5] A graph [ conventional it / emission spectrum / of the back light used in the 
1st thru/or the 3rd example of this invention ]. 

[Drawing 6] The color filter of a liquid crystal display and the plot plan of a black matrix 
by the 4th example of this invention. 

[Drawing 7] The sectional view of the color filter plotting board for liquid crystal 
displays according to the 5th example of this invention respectively. 



[Drawing 8] The sectional view of the color filter plotting board for liquid crystal 

displays according to the 6th example of this invention respectively. 

rOrawing 91 The sectional view of the liquid crystal display by the 7th example of this 

invention. 

[Drawing 101 The response-time graph accompanying the eel gap of a liquid crystal 
display. 

[Drawing 111 The drawing in which the example of pixel arrangement of the Uquid 
crystal display by the 8th example of this invention was shown. 

[Drawing 121 The drawing in which the pixel structure of the thin fihn transistor substrate 
of the liquid crystal display by the 8th example of this invention was shown. 
[Drawing 131 The sectional view of the thin fihn transistor substrate for liquid crystal 
displays which turned off by drawing 12 along with the Xlll-XIir line, and was shown. 
[Drawing 141 It is an enlarged drawing about the example of pixel arrangement of the 
liquid crystal display by the 8th example of this invention. 
[Drawing 15] The drawing in which the example of pixel arrangement of the liquid 
crystal display by the 9th example of this invention was shown. 
[Drawing 161 The drawing in which the pixel structure of the thin fihn transistor array 
substrate of the liquid crystal display by the 9th example of this invention was shown. 
[Drawing 171 The sectional view of the thin fihn transistor array substrate for liquid 
crystal displays which tumed off by drawing 16 along with the XVII-XVir line, and was 
shown. 

[Drawing 181 The drawing in which the example of pixel arrangement of the liquid 

crystal display by the 10th example of this invention was shown. 

[Description of Notations] 

3: Liquid crystal layer 

12: Lower polarizing plate 

13: Lower compensating plate 

22: Up polarizing plate 

23: Up compensating plate 

95 97: Contact auxiliary member 

110: Lower substrate 

121: Gate line 

123: Gate electrode 

125: Gate end-of-line section (pad) 

131 : Maintenance capacity line 

140: Gate dielectric film 

145: Pixel electrode Bahia (connection section) 

154: Amorphous siUcon layer 

163 165: Resistance contact layer 

171, 173, 175, 179: Data wiring 

171: Data line 

173: Source electrode 

175: Drain electrode 

177: The conductor pattern for maintenance capacitors 
179: Data-Hne edge (pad) 
180: Protective coat 



181 185: The contact hole of a pixel electrode and a drain electrode 

182, 187, 189: Contact hole 

190: Pixel electrode 

191: Pixel electrode incision section 

210: Up substrate 

220: Black matrix 

230R, 230G, a 230 B:RGB color filter 

230W: All color transparency filters 

250: Overcoat film 

270: Reference electrode 

271: Reference electrode incision section 

350: Back light unit 

351: Light guide plate 

352: Light source 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The liquid crystal display panel which has red, green, blue, and a white pixel. 
The light which said back light unit emits is a liquid crystal display whose x color 
coordinates are fi-om 0.31 to 0.34 and whose y color coordinate is fi"om 0.32 to 0.35 
including the back light unit arranged at the 1 side of said liquid crystal display panel. 
[Claim 2] 

Said liquid crystal display panel 
The 1st insulating substrate, 

The thin film transistor currently formed on said 1st insulating substrate. 

The pixel electrode which is formed on said 1st insulating substrate and coimected with 

said thin film transistor. 

Said 1st insulating substrate and the 2nd insulating substrate which has countered. 
The black matrix which is formed on said 2nd insulating substrate and defines a pixel. 
The red, the green, and the blue filter which are formed in the pixel which said black 
matrix defines. 

The reference electrode currently formed on said color filter, 



The liquid crystal with which it fills up between said 1st insulating substrate and said 2nd 
insulating substrate is included. 

Said white pixel is a liquid crystal display according to claim 1 with which it is the part 
which are two or more pixels which said black matrix defines, and neither said red nor 
green nor a blue filter is formed. 
[Claim 3] 

The area of the blue pixel in which said white pixel and said blue filter are formed while 
it is the pixel which said black matrix defines is a liquid crystal display [ smaller than 
either of the green pixels in which the red pixel in which said red filter is formed, or said 
green filter is formed ] according to claim 2. 
[Claim 4] 

The area which doubled said blue pixel and said white pixel is the same Uquid crystal 
display according to claim 3 as substantially as the area of said red pixel or said green 
pixel. 
[Claim 5] 

It compares with the width of face of the black matrix of other perimeters of a color pixel, 
and the width of face of the black matrix of said perimeter of a white pixel is a large 
Uquid crystal display according to claim 3. 
[Claim 6] 

Insulating substrate, 

The black matrix which is formed on said insulating substrate and defines each pixel, 
The organic substance filter with which it is formed in the red pixel while it is the pixel 
which said black matrix defines, and red pigments are contained, 

The organic substance filter with which it is formed in the green pixel while it is the pixel 

which said black matrix defines, and green pigments are contained, 

The organic substance filter with which it is formed in the blue pixel while it is the pixel 

which said black matrix defines, and the blue pigment is contained, 

While it is the pixel which said black matrix defines, it is formed in the white pixel, and it 

is a transparent organic substance filter, 

The reference electrode currently formed on said organic substance filter, 
The color filter plotting board for ****** Uquid crystal displays. 

[Claim 7] 

The color filter plotting board for liquid crystal displays according to claim 6 which 
contains ftirther the overcoat fibn currently formed between said organic substance filters 
and said reference electrodes. 
[Claim 8] 

Said transparent organic substance filter is the color filter plotting board for liquid crystal 
displays according to claim 7 which consists of the same matter as said overcoat film. 
[Claim 9] 

The 1st insulating substrate, 

The thin film transistor currently formed on said 1st insulating substrate, 

The protective coat by which said thin film transistor is covered and the firont face is 

projected in the predetermined field, 

The pixel electrode which is formed on said protective coat and connected with said thin 
fihn transistor, 

Said 1st insulating substrate and the 2nd insulating substrate which has countered. 



The black matrix which is formed on said 2nd insulating substrate and defines a pixel, 
The red, the green, and the blue filter which are formed in the pixel which said black 
matrix defines, 

The reference electrode currently formed on said color filter, 
The predetermined field which the white pixel was formed and the fi-ont face of said 
protective coat has projected is a liquid crystal display arranged in said white pixel and 
the corresponding location including the liquid crystal with which it fills up between said 
1st insulating substrate and said 2nd insulating substrate by forming neither said red nor 
green nor a blue filter in the part of the inside which is two or more pixels which said 
black matrix defines. 
[Claim 10] 

Said pixel electrode and said reference electrode are a liquid crystal display according to 
claim 9 which has the incision section. 
[Claim 11] 

Red, blue, green, red, white, and a green pixel are arranged by the line writing direction 
in predetermined order. In the one direction of a train, said red and green pixel are 
arranged by tums, and said blue and a white pixel are arranged by turns in other one 
direction of a train. The pixel array arranged so that red and a green pixel may counter in 
the direction of the diagonal line respectively focusing on a blue pixel and a white pixel 
in two lines which adjoin mutually. 

The gate line which is respectively arranged to said pixel line at said line writing 
direction, and transmits a scan signal or a gate signal to said pixel, 
The data line which carries out an insulating crossover with said gate line, is arranged in 
said direction of a train, transmits an image or a data signal and is respectively arranged 
to said pixel train. 

The pixel electrode to which it is respectively formed in the line and the direction of a 
train at said pixel, and said data signal is told. 

The thin film transistor containing the drain electrode coimected with the gate electrode 

which is respectively formed in the line and the direction of a train at said pixel, and is 

connected with said gate line, the source electrode connected with said data line, and said 

pixel electrode, 

****** liquid crystal display. 

[Claun 12] 

When saying that the field arranged so that red and a green pixel may counter in the 
direction of the diagonal line respectively focusing on the blue pixel and white pixel 
which were located in the same pixel train in two pixel lines which adjoin mutually is one 
pixel field. 

The liquid crystal display according to claim 1 1 with which said pixel field is arranged 
one by one in a line writing direction and the direction of a train, and the location of the 
blue pixel located in the same pixel train per one pixel field train and a white pixel is 
arranged by changing by tums. 
[Claim 13] 

The blue pixel and white pixel which are arranged to said one pixel field are a liquid 
crystal display according to claim 12 characterized by applying to two pixel lines and 
forming the shape of one rhombus. 
[Claim 14] 



Said blue pixel and a white pixel are a liquid crystal display according to claim 13 which 
it is located in the same train and top-most vertices consist of the shape of a triangle 
located in a line writing direction and parallel, is arranged so that the base of three square 
shapes each may correspond, and forms the shape of a rhombus on the whole. 
[Claim 15] 

When saying that the field arranged so that red and a green pixel may counter in the 

direction of the diagonal line respectively focusing on the blue pixel and white pixel 

which were located in two pixel lines which adjoin mutually is one pixel field, 

The liquid crystal display according to claim 1 1 with which said pixel field is arranged 

one by one in a line writing direction and the direction of a train, and the location of blue 

and a white pixel is arranged by changing by turns per one pixel field line. 

[Claim 16] 

Said blue pixel and a white pixel are a liquid crystal display according to claim 15 which 
it applies to two pixel lines and top-most vertices consist of the direction of a train, and 
the shape of a triangle which are located in parallel respectively, is arranged so that the 
base of three square shapes each may correspond, and forms the shape of a rhombus on 
the whole. 
[Claim 17] 

Said liquid crystal display is a liquid crystal display according to claim 1 1 driven by 
rendering drive technique. 



[Translation done.] 
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